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NOW IN MY OPINION 
ETHYL IS THE CHEAPEST 
GAS YOU CAN Buy! 


without so many 
he most of 
enjoy more than 
Ethyl costs 
e you a lot of 


a bit more by the gallon, but it'll sa 
expensive grief. 

“T could tel 
and I'd probably be get 
long. But that's not my way of making friends. What's 
more, I don't think you'll find any other real mechanic 
recommending poor stuff. 


ou to go out and buy cheap gasoline 


ir work before 


“Keep right on buying Ethyl Gasoline—pay the few 
be running this car 
when some of the others are ready for the heap.” Let 
your car! Ethyl Gasoline 
Corporation, New York City. 


NEXT TIME STOP AT THE ETHYL PUMP 


cents more at the pump—and 


Ethyl be a life prese 


“You said it_we need 


a“ 


a Big Car! 


‘A CERTIFIED INT! 

VIEW WITH HARRY 

BS D. EDWARDS, Engin« 

¢ 76 PINE BROOK DRIVE, 
~< LARCHMONT, N.Y. 


“With a gang the size of mine, somebody usually had to 
stay home, So room in a car was’ mighty important to 


irsasx WS 
+ WITH FLOATING 


0 the family saw ehe new Plymouth, I just Aad to 
buy it, But the low price and the trade-in made it easy.” 


“One day we saw a Plymouth, 
a swell-looking automobile, Dad. Can't we get one? 


“Now we're all very happy. The car rides like a million 
dollars. woulda’t buy any new car withoutFloating Power 


“We picked Plymouth because it’s so BIG in Size... and Value” 


Maes: haven't got a big family like Harry D. 
Edwards, but you certainly want room in your car. 

‘You can't have real riding comfort if you're cramped 
for space . . . of, for that matter, if you're annoyed by 
the vibration of the engine. 

‘We find that people who want comfort. .. who want 
to relax... who want driving to be real fun... are pick- 
ing the new Plymouth Six. Because it’s a roomy, full- 
sized cat . . . and because it's the only low-priced Six 
that is free of all vibration. 

Remember that Plymouth alone of “All Three” has 
Floating Power engine mountings! Not merely rubber 


PLYMOUTH SIX 
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— 


engine cushions, but a patent that eliminates vibration. 
What do people think of it? Ask Mr. Edwards. He's 
an engineer. He says: “In my opinion, any car is behind- 
the-times without Floating Power! Or, in fact, without 
Hydraulic Brakes or a safety-steel body! 
Ask your dealer for a Floating Power ride. Also ride 
in the other two low-priced cars. Then decide! 


NEW PRICES —4-DOOR SEDAN NOW $90 LESS 
5, Convertible Coupe $565, Rumble Seat 
1525, Business Coupe $495. All prices £0. b. factory. 
sat payments. Low delivered prices. Closed cars wired 
for Philco-Transitone radio. Automatic Clutch optional—$8, 


‘495 


AND UP F.0.8, FACTORY - SOLD BY 7,232 
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In This Issue—Hundreds of Fascinating Articles Tell the 
Latest News of Laboratory Discoveries, Scientific 
Triumphs, and Amazing New Inventions 


Swiftly - Safely 
the Wonderful 


SIMONIZ 


KLEENER 


say MAKES CARS 
SPARKLE 
LIKE NEW 


on ary cloth and all 
arime, trafic film and 
discolorations vanish! 
‘Then apply Simoniz 
for tasting beauty 
and all-weather peo- 


tively makes the 
finish last longer 
‘and keeps the col 


REMOVES 
STAINS 
FROM 
WOODWORK 


‘Simonis your furniture 
‘and woodwork, too! 
‘The Kleener removes 
dirt, stains and blem- 
fishes in a jiffy, And 
Simoniz provides a 
hhard,dry surfaceof pro- 
tection that makes the 
finish stay 
‘beautiful. 


By Lro: 


| SEW Bankrupicy Bill is now up 
| ‘before Congress, and, should it be~ 
come a law, its provisions should 


interest almost every one. Not only does 
this bill provide for revised act 

case of bankruptey but it will 
change in foreclosure proceedings on 
home mortgages. 

‘Under the present bankruptcy laws any 
creditor can’ institute bankruptcy pro- 
‘ceedings, no matter how small the amount 
‘of bis particular debt is. The fact that 
the largest creditors of any man or frm 
are not ready t0 take action, or do not 
wish to, makes no difference. The very 
Tact that new bankruptcy laws have been 
proposed shows that old laws have finally 
Treen recognized a5 ‘unfair and archaic 
and that something should be done aout 

Take this example: a railroad company 
‘owes its creditors $100,000 for equipment 
Of various types, and it has a bond issue 
‘9f $1,000,000. Those bondholders are also 
Creditors. Some equipment company. with 
A bill of $10,000 decides they have waited 
Jong enough. They institute and succeed 
in obtaining bankruptcy proceedings. over 
and above the protests of the bondholders 
and all other creditors, who feel that by 
waiting they wil eventually be paid back 
ore than they Will get by immediate 
Trankruptey. The assets of the railroad are 
then liquidated under present market 
walues, and the money. is paid out pro- 
portionately to all creditors 
| Pinder the new Law, the following 

changes take place. The firm or ind 
‘al who come (0 the point where they 
fannot carry on any longer may’ draw up 
Slit of their Tiablities and assets and 
take itto the nearest Federal Court. For 
4 fee of two dollars, they may give the 
tlerk & statement. setting forth their in- 
ability’ to. meet obligations. Tn the course 
of time the statement and lists are pre- 
sented to a Federal Judge who. if he be- 
liewes in the merits’ and honesty of the 
case in question, may then turn the whole 

‘over to an individual known as the 


is done after that, until 
notifies all creditors of 
the action which has been taken by the 
debtor, and invites them to attend a meet- 
fn which the matter of relief will be 
discussed. The debtor must be present, 
and come prepared to answer any ques 
financial affairs which the 

creditors may wish to ask. 
“There age two, courses of action open 
to the debtor. He can propase scaling 
| down all debts to a level which he feels 


RELIEF PROMISED By NEW 


Bankruptcy Bill 


Meapow, Financtal Editor ! 


he can maintain, or he can suggest 
ferring all attempts at immediate colle- 
tion, inthe hope that such a. breathing 
spe. will give him time to resume his ob- 
ligations at some future date, 

If the first alternative is. accepted by 
the creditors, it then remains with the 
referee {0 artive at some basis of read- 
justed. payments which will be fair and 
acceptable to all parties concerned. On | 
the other hand, should the creditors turn | 
down the frst ‘proposal, then a diferent | 
procedure follows, ‘The debtor must bring 
the creditors to a point of agreement on 
the subject of a collection extension—or a 
‘moratorium, not unlike the one extended 
{0 Germany in 1931. Tf he succeeds in 
‘obtaining that, the agreement is presented | 
to the referee for approval, When, and | 
if approved, the settlement becomes bind- | 
ing on oll ‘creditors, including any who 
‘might have objected to the proposal when 
originally offered 

Es fires the eens, the new bil 
will permit them to demand some part of | 
their debts under the extension agree- 
ment. If it is decided that the debtor 
shall ‘pay. he toust do so, And the 
rents would have to be accepted by thoxe 
‘who might not have agreed to the sette- 
tent, a well as those who did 


GOLMUCH for he bankruptcy aw 
S'Now see come to another side of the 
picture, one that is perhaps of even preat- 
fr interest to most people in the country 
today. “And that is the matter of foree | 
closures on homes and commercial prop- | 
erties, Under the present laws (which | 
‘ary in diferent states) foreclosure pro | 
ceedings may be instituted within thirty , 
or sity or ninety days (depending on the 
State law) after default of mortgage prin- 
Spal, mortgage interest and tax payments 
Under the new fill, tit becomes la 
the man who ie faced With losing his home | 
fr property may file his case with clerk 
Sf the Federal Court, By 10 doing he is 
mt to. ask for an immediate | 
‘of foreclosure proceedings, | 
presented to 2 Federal 
sic an order forbidding 
foreclosure proceedings, or he may’ refuse | 
to issue such an order! Tt would depend 
entirely on the circumstances of the ease 
Snd\on any plan which the mortengee 
might present for paying of tax arrears 
Sd petape fr Sal monly amount 
an. the balance, including mortgage. 
"Tat nies the ecuon of i 
cnces between the okt and proposed new 
Tankroptey laws. As far as. bankruptcy 
fe concemed, boih debtors and creditors 


are bound to (Continued ou page 5) 
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RELIEF PROMISED BY 
NEW BANKRUPTCY BILL 
si bate k= a 


goes through. 
The mortgage situation is a little more 


Peete §=(ENERAL ELECTRIC 


to pay his debt, or the interest om it. In 
| the case of the mortgagee, he assumes the 


ee ea eee nor oe 
by odin he ov ht Hew be a 
Bikes Sens Tr er res The ost estending Se 
| one’s first impression is that the new bill in Refriger 
| may a little bard on the mortgage 
ee re ate Bone ne Re 
rales ac as yp ated ae 
Re aa 
tine te eRe Sepa the pa 
er tal ens mesa me 
ee ere eee se 
| Sten tle sessed 
Saray ier IIe 
Tool a nical peaies et as 
auld beg wal depen olay 
ot aay a aes ae een 


Sale price of houses under such conditions || TEN STAR 
would not even cover the first mortgage. |] FEATURES!” 


‘Obviously, mortgage holders ate show 
‘a keen interest in this new bill. One 
ant to know is whether 
for not the courts can seale down their 
mortgage claims without their consent 
d, also, whether of not the courts have 
authority’ to, defer interest. payments on 
‘mortgages without their consent. ‘The an- 
swer to both questions is no—ibey have 
not, And the reason is that Congr 
fearful of the constitutionality of any’ law 
which goes further than temporarily’ pre 
venting mortgage holders from foreclosing 
ently, the bill at 
vision which would 
scale down a. mort 
‘without consent of the holder. All 
e courts have is to sus: 
end foreclosure proceedings and interest 
payments. 


tanding 


AIN General Electric sets new standards in elec 
tric refrigeration! New beauty—new styling—new 
features—more value pet dollar. ‘The new 10% Gel 
freezes more ice fastetconsumes less current—ope 
es s0 quietly you scarcely heat it, New allstee 
Cabinecs are gles celaia inside and out—beaw- 

ully modera in design. See them at the G-E dealer's, 


‘on property, Conse 


© No other mechanism has matched the MonitorTop 
record for dependable, trouble-free service, Within 
walls of ageless steel every moving part is sealed 
against airs dirt, moisture; safe from neglect OF abuses 
requiring no attention, not even oiling. @ 1 out of 3 
clectric refrigerators in use today isa G-E Monitor Top, 


NE of the questions that has ‘been arrane 
raised most frequently to date in re 

gard to this new bankruptcy Bill is its || 

Tength of life, How long will th 

toriums and foreclosure suspe 


There's a General Electric model, size and price to 
exactly meet your requirements, Terms as low as $7 
down and $7'4 month, General Electric Co., Hlectric 


‘The answer is that nobody knows i Nios Ana Refrigeration Department, Section Md, Hanna 
even the sponsors themselves can’ tell Geen Doce ewines ape Building, 1400 Fuclid Aveaue, Cleveland, Ohio. 
Beyond the evident fact that the bill is egy 

‘of an emergency character and, there? peda be 

fore, necessarily & temporary alain, noth We ange comparison of the GE 

ing is known about how long it will con- Junior with any other flartop u 

tinue to operate i tis passed, As for the frlgenstor carrying 0 Year 

length of the moratoriums—they will de- ge rin Mit nek ~ 
pend entirely on the court's interpreta- ibe 

tion of individual eases. Mr. Jones. may | ws tom aloe ie 

fet a year's breathing spell) Mr. Smith ilar Ferg 50 

‘may warded five years, all according ‘Vege See, 

to the judgment of the court and the c= | | Coie Uapunat ol 
cumstances brought before it, There is || S-yenn’stnvige PLAN 

‘no provision for any sort of fixed terms || *,YenR SERVICE | 

to bbe imposed on one and all alike. Each | | chet Suave cceaici Plus Tax and Delivery 


se will be settled on its own merits. | 
Limitations, as well (Continued ow pase 6 
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be sensible 
about 


SHAVING 
CREAM 


25%is | 


enough to pay 


Nocmany years ago, this company boughe 
first-rate materials pared production cost 
to the bone and produced a roth pase 
at 25¢, Today ic is a leader in the field. 
Js price was appealing, but merit and 
results gave it this leadership. 

Now we're doing the same thing with 
Listerine Shaving Cream. We've made 
it as good as a shaving cream can be 
made, Like the tooth paste, ic is winniny 
men by thousands. Also like the tooth 
paste, its price is 25¢. Anything over 
that, Wwe think is extravagance. 

Here's a satiny cream that will Iathee 
in four seconds. In hard water, cold water 
—even in ice water. That’ cools and 
soothes skin and softens the beard so 
that your shaving is a delight instcad of 
a nuisance, 

“To produce this shaving lather you use 
a bic of cream no larger than your little 
fingernail. Thetube scems to last forever. | 

‘A quarter isn’t much to risk to find 
‘out how swift and economical a shave 
can be, Get a tube today from your 
druggist. Lambert Pharmacal Company, 
St. Louis, Mo, | 


FREE 
10 shaves for you 


‘CUP THIs COUPON Now— 


Lambert Pharmacal Co,, Dept. PS. 4 
St Louis, Mo, 


Blase send me fice tal uf Liserine Shaving 


ame ‘ts oftheir poliey holders. 381 Fourth Ave, New York, N.Y. 
aoaies ~ ||] “We'lsace made arrangements with Your request will "be answered 

Shen __ | the Eiquitatie'Tife Assurance Society, promptly 

city ate L 


New Bankruptcy Bill 


are dependent upon the facts and the 
judge in each case. It may be stipulated 
that no payments on account should be 
made during the time of suspended ac- 
tion, or the judge may decide that week- 
ly payments or monthly payments are to 
be made, 


TT HS entity will gp a Tong way to- 
ward making the bill a humane, 
worthwhile piece of legislation, provid- 
ing. of course. that those empowered to 
make decisions exercise proper discre- 
tion. Naturally, the Courts may. make 
mistakes, and it may go harder with of 


such provisions as would elim 
necessity of leaving decisions to the dis- 
cretion of the Court, By so 


any, would get a fair deal. One rule cov- 
fering everything would undoubtedly 
cause more harm than could be effected 
by improper discretion on the part of 
those who must judge on individual cir 
Because it is bound to affect so many 
home owners, many Congressmen believe 
that there will not_be enough Federal 
Judges to handle a fraction of the cases 
that are sure to be initiated once the 
ill is passed. To prevent any delay that 
might result’ from inadequate organiza- 
tion, this law will assign to referees in 
kruptey’ most of the duties w 
signed to the judges. And th 
provides that enough of these 
shall be appointed in each case to 
claims with the greatest possible speed 
andl efficiency, 


TO HELP YOU GET AHEAD 


"THE booklets listed below will help 
every family in laying out 2 financial 
plan. They will be sent on request 


The Investment Aspect of Life 
Insurance, by M. A. Linton, presents 
life insurance as an exceedingly worth- 
while investment as well as a form of 
wction. Provident Mutual Life In- 
ance Company, of Philadelphia, Penn- 
Sylvania, wil mati 1 complimentary copy 
upon request. 

Before 65 and After explains the 
full details of a Retirement Income, with 
full Life Insurance, Disability’ and 
Double Accident benefits. Sent on request 
by The Equitable Life Assurance Society, 
393 Seventh Avenuc, New York Cit 


How to Get the Things You Want 


tells how you can use insurance as an 


active part of your program for gettin, 
ahead Financially. Phoonie Mutual Lite 
Insurance Company, 328 Elm Strect, 
Hartford, Conn, will send you this 
booklet on request, 


See How Easy It Is tells how it is 
possible to start off with a definite 
lan for creating an immediate estate 
leading to future feel ai . Get 
your copy of this booklet by writing to 
Postal Lite Insurance Company, 511 
Fifth Avenue, New York City, 


“You Can Have An Income As 
Long As You Live,” a booklet se 
scribing simply and clearly how the An- 
nnuity can be used to provide a guaran- 
tea income for life. A copy Will be 
sent on request to Inquiry Bureau, John 
Tiancece Manual Lit, lesarance’ Cone 
pany, 197 Clarendon St., Boston, Mass. 


EADERS of Popular 
‘Monthly who are poli 
ers in the insurance companies ad- 
vertising int 
interested in seeing the 1932 
statements of thes 
general, these stat 
secure, sound basis of stabilit 


PRENGTH OF INSURANCE COMPANIES 
REVEALED BY 1932 STATEMENTS 


Phoenix Mutual Life Insurance 
pany. and Provident Mutual 
Insurance Company for the distribue 
tion of their 1932 annual statements 
to readers of Porviay Science 
Moxtay 

Tf vou wish to have a copy’ of any 
oor all of the statements issued by 
the above companies, simply address 


partment Popular Science 
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HOW TO GET STARTED IN 
THE HOBBY OF SHIP 
MODEL MAKING 


HERE are few hobbies—not even 
‘working out picture puzales—that 
give you so many hours of pleasure at 
so low a cost in the long run as building 

ship models, ‘Thousands of Pos 
Sciexce Moxraty readers have found 
this true in spite of the fact that they 
hhad_no previous knowledge of ships or 
of model making when they started to 
construct their first model from our plans. 
‘Now, however, we have made it still 
asier to. begin this hobby by providing 
construction. kits of carefully” selected 
materials, You no longer bave to do a 


Jot of "shopping around” to get what you | 


want, and St is not necessary to buy cx 
Cessive. quantities of each. kind. of ma 
terial or try to make une of unsatisfactory 
subttuc 
Two. kits are especially: recommended 
for beginners. One contains all the rw 
materials (except glue and. paints) ‘for 
Hullling the beautiful model of the Eli 
galleon Revenge illustrated, o 
63, 66, and 67 of this isu. The 
ited’ on page 98. and the 
ther described on page 88. Pic 
uresque’ as this model is, the. construc 
tlon ts not difieult. Do not be deceived 
by the costly and elaborate appearance of 
the finished: model as it appears in the 
lifustration_ on page 63, Capt. F. Arm- 
itage -MeCann,” who designed it from 
original historic sources, kept in mind the 
heeds of the beginner at every stage of 
the construction, and he used all the re- 
sources of his many years’ experience 
to simplify the various details, including 
the rigging. to such a degree that the in- 
txperienced! model maker would find the 
‘work elatively-easy. Each Bits a¢com 
panied by four blueprints showing all 
hurts full size. These. blueprints. alone 
Yrould cost” $1 if purchased sepa 
"The second kit that has been designed 
for beginners contains the sawed 
‘out hull and materials (except pins) far 
s12 in, long minature model of the new 
American liner Mamhatton,. Tt sills 
inated on page 88. Because itis $0 very 
small and. simple, the model ean be made 
onthe kitchen ‘table—or in the. living 
Foor. for that matter—with & pocket: 
Keife. a aafety ‘razor blade, 3 pair of 
smallnosed. pliers, aie, and, if aval 
able, 2 fret saw oF jeweler’ saw 


Popular Science Homecraft Guild 
SMT Fourth Ave, New York. N.Y. 


[DMateiats for building a 25, in. tone 
lean Rrseter fo whic 
‘inthe’ ball 


Tenclowe So48 (oe 


Ture amadel of the liner Mawberian 


Aude 


ite, The Recewer it 59 cents ich wet 
ithe Sitaipe, Mier eens at bey 
Shee carer Med C-., iee 
Meuburten it fe wit set €. 0. D 
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Now—a book on accounting that 
every man in business can use— 


Accountants’ 
Handbook #: Pa 


‘work on the accounts yourstf 
= tas Traniness ‘management. the 


ol the fformation you neo! TALPATON, PhD. 
miie tnaherpine ts higher ecomestings ‘33 Sections Cover: 

An encyclopedia of accounting 

complete in one ma nen volume 


op er 


35 st 2am, ret ta ork, 
SSE saa intial 
Special Offer for Limited Time Only 
© Usetut Pocket Memo Book fer iid at a 
‘etcantente nd Pinar Men 


mes Rete bd Eat : Boss 


ye 


You CAN AFFORD AN 
INBOARD 


‘Only | 
cece tats 50 | 
Scout 


Write Today for YOUR Felder Describing 
"This Year's Inboard Achievement 


MULLINS CORPORATION | 


Bost Division - 35 MilSt - Sclem, Ohio / SY; 
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Wood Turning is Now 
Mere Child's Play to Him 

Wars T became a subscriber of Burctax 
Sctesee Movant, L war interested in wooed 
Turning, Thad never seen alate in operation 
tut T hada hallshorepower motor anda 
‘iW table, which Thad but, 50 T cided to 
fet a lathe" A secondhand man told me all 
{he ood things about a lathe he had. bit 
find tot bit, too. Tse i up in may basen, 
instened the countershaft to the floor Jos 
fand eventually got 
itgoing, Te sounded 
rare ike thresh= 
ing machine than 
Anything Thad beard 
Since kaving the 
Prati, but T supe 
Pose that was the 
ature of fe My 
tile" soon came 
thon and informed 
me, that it Twas 
fing to run that 
{hing there she was woine to move out; s0 
T"decided i woul! be etter to move the 
Tathe, T built ® shop then, and out we went 
Tt was, necesiry (0 et a. Wwo-horepower 
motor for the athe ay i was a big one. 
found that the counterbatt was sprung 2 
‘quarter ofan inch, pulleys were out of balance, 
find one bos way worn out.” Alter balding 
it'over a few times, Tally made lathe 
foul of it and can how turn like pnbody's 
inainess In Tac, 1 have a profitable busines 
{ening out novetes on fy. lathe. 1 only 
‘work at the turning in my spare time, most 
tvenings. For ight I took Uwe olf cit he 
Hts, cut a hole in the back of each fare 
‘nouzh to get ina chain pill socket, and pat 
Tory watt bulla in them, T have one ict 
fbove the face plate and ope to the it al 
inline with center of face pte, Both hehts 
Ae adjustable, and can be ened to any part 
‘of my work or any part of the shop. 1 was 
Alependin entirely upon you for all my in- 
formation about turning. Everybody seem 
{or come just about as Tneeled WJ 
Roscbure Oe 


But, of Course. the Suggestions 
Are Always Well Meant 


1 nea the letters in Our Reavlers Say io 
cach ise, ‘and i amuses me to note the 
“improvements” they sussest. Tf you fole 


towed everyone's advice you woul soon have 
2 good many varieties nf reading all publisbed 
Invone mazazine—and there fs no telling What 
You could cal it. Tk 

would hve. to” be 
Some kind Of a eres 
tetwren a fie fae 
tons, care of infant, 
and’ a. fiction book 
with a ite ecient 
tate, throw nt 
fort of Keep up old 
Araditions. "As t0 my 
Suasestions for” im- 
proving the msazine, 
Prhave none. Tread, 
‘what Tam interested in and T it the rest 
Sone. T'wish-a few more would do the 
ime thing HIKE, Maple City, Kan, 


8 


Here's a Simple Little Change 
We Are Asked to Arrange 


the least litte bit, but just want to Eive you 
‘my point of wiew resarding Your great maga- 
zine. Why not have special space for physics 
‘nly, biolozy, and. psychology ? Something 

liar to the course tn chemistry. A little 
mathematics, which is alo a part of science, 
would not do any harm. Tim asking you to 
dla this for the simple reason that order $s 
very important in anything we do. If you 
‘opted this plan, we would not have to Took 
throuch the entire book to find an item in 
which we are particularly interested, Accord- 
ing to Our Readers Say, T am not the only 
fone among your readers desiring this chance. 

‘M Montreal, Can, 


Just a Little More Light 
on Queer Trade Lingoes 


Vor article on profersional slang was read 
ith Interest, especially that part dealing wil 
the talk ‘of electrical linement. As an eX 


already accurate fist, When wires are strunz 
and you tishten them up, you “pull tension.” 
To do this, you fasten the “bow line,” oF 
pulling cable, to the winch and connect it 
to the “wire tobe 

walled by" means ot 
2 veome-alone.” oF 
lamp. TE it neces 
ary to go out inte 
midspan, you "0 
‘ut on the phase.” 
‘The “overhead bons” 
is the line foreman, 
and the “donkey” fe 
the winch. You "ike 
2" pole "when you 
imi it “art Su 
burs a yoke” when. yu 
RMS. Jry Burlington, N. J. 


Do You Want Puzzles 
in Your Magazine? 

Ext contributors tw Our Realers Say 
have stazested that we start A mathematical 
puzzle department. We are not at all certain 
that these suzzestions actually represent the 
wishes of any great number of readers. How 
ever, we are willine to go haliway with the 
puzzle fans. We will sive them the space for 
the department if they will fill it, and we 

it continue it as lone 36 an interest in i 
demonstrated. The following coniitions, 

ich, must he observed: 
1, Na contributions will be paid for anid 
rope will be returned. 

7. Contributions mut be purales, ot prob- 
lemé in text book mathematics. 

3. Each problem submitted must be ac- 
companied by a solution 

4. Each contributor must state whether the 
pprobiem submitted is original, and, if not, 
from what source it was obtained, 


8, We will print the answers to all pub- 
lished pr 


ems, but, because of the limita 


©. We will enter into no correspondence 
regarding ‘puzzles, and will neither. promote 
nor aid any correspondence reearding puzzles 
Among readers. 

So, puzzle fans, if you want a department 
under these restrictions, Us hear from Su, 
“THE EDITOR. 


Offering a Few Sticklers 
On the Glue Problem 

Anse other much appreciated article 
‘our magazine, I have rend your articles on 
Sluing and glue joints and 1 am going to take 


ace oe 


Jing another " article 
which T think will 
answer some questions 
T have often heard 
asked but never an 
Siwered from an exact 
for selentifiestant- 
point, vie: When put 
ting he to soak achat 
is'the Increase in vol- 
time, if flake or it 
round? “What pro~ 
portion of water should be used for soaking? 
Hiow tong should it soak before being placed 
in the bailing pot? “How Tone should it 
‘cooked to reach its maximum quality?) What 
Ae'the deterioration If cooked longer? What 
fs the ideal consistency’ arid how determined ? 
How, i by any means available to the naviee, 
may ood lve be determined front tind? 
CGAY "Corinne, Ui. 


Add This to Your List 
of Freaks of Nature 

Cuasromat Is had its own shower of fish, 
We have found no ane as yet who actualy 
saw fish fa hot the fact remains that sud- 
ents there ‘were: thousands of smoall fish, 
bout an inch in Jeneth, swimming up the 
Streets, in the lawns, and in tanks and wesiels 
that happened to he in the open, In spite of 
‘many casualtios. we stil have over a dozen 
live fish in the high school laboratory, Some 
‘ol these specimens were taken {rom pools in 
the lawns, some from a watering (rough, anil 
Still others were causht on a tennis court 
These fish fell Dee, 1, 1982, during the tor- 
ential raine at the end of the wet season, 
New Cristobal, where the fish fell, js. 200 
to $00 ards from the ca shore.’ During 
the rain exceptionally 
heavy winds were 
blowing in from the 
zea, The students were 
interested in the story 
about fish rains that 
fan in. Portusn Set 
Exce Mostin last 
July. “But since we 
hhave had a fish show- 
er of our own, these 
‘ld copies are i reat = 
‘demand. again. Con- 
sequently some of the 
Students have the information on fish rains 
‘well catalogued and will readily tall at some 
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Tength on such things as the time and place 
that the baby carp fell inside a bail stone or 
the Scotch carpenter caught his hat full of 
fish —K.WN,, Cristobal, C. Z. 


What a Microscope Did 
For His Razor Blades 

Some time ago, 1 saw a small microscope 
advertised in sour magazine and sent for It. 
My idea eas to use it to find a small worm, 
‘or bu, that spoiled some of my garden stu 
‘One day T put a discarded safety razor blade 
under 3 and discor= 
fred the edge turned 
fom it in two places. 1 
ubbed it-om a sttop 
fl found thatthe 
Turned part was 
straight out in fr 
Oo the blade again, 50 
tried it and it worked 
Tike anew blade, 
then made a wooden 
fantrivance to hold 
bbe 0 it could. be 
Srojpe like an old style razoe and that ene 
Dade has shaviet-me every” (wu aya since 
T have some sisty” old blades om hand and 
thes" will ast nearly Uhat mans” years at the 
rate I'am going. I have been shiving nearly 
nine months with the one blade now apd 
‘would have bad to buy several packaues had 
not been for th rope showin me 
What was Wwrone—FA,, Peace River, Cam 


Who Wins When a Snail 
Battles With a Snake? 

MOM. of Nashville, Tenn, has a. spider 
problem bothering him. 1 wonder it he no- 
tHced the artiles'in the. papers last summer 
fnbout the spider in Chicago that entangled 
his web around the head of a snake, multiplied 
the strands until they: would stand the tensile 
strain, then lifted half the snake inthe air 
fad ekd him suspended in this manner for 
three or four weeks unl the humane society 
Alemanded that the shake be release, Neet- 
less to say, the snake was engased in a hope- 
Jess Wattle and would have died. ‘But how 
tid the spider get the snake In this mess in 
the first place? Another cave has turned. up 
‘where a shail attached itself to 8 snakes nose 
And maintained this zrip until the snake died. 
‘The forty-five minute strugsle was witnessed 
bby many spectators. MOM. can find many 
sch ciues to plztle over and 1 might say 
that he is doing himselt some good in givin 
‘thouzbt to these riddles, Spiers, cockroaches, 
fants, and several other insects will surprise 
finyene that will observe them carefully. Tt 
Would have been very interesting to wateh 
the spidcr stretch a forty=foot web from tree 
to tree, ten feet above the ground, especially 
Hf the’ earth wie covered. with tall zeae 
throurh which it could not. drag its web 
alone the eround with it as it went—AU. 
Whiting Il 


Peroxide Gets His Vote 
for Unhappy Shavers 

Ty asswak to the ery of AN, New ¥ 
City, foe a ew, better, pleasantet, amd pas 
Tess suttitute for the 
styptic pencil now 
tied to stop the flow 
‘of blood from. razor 
ute, here are my sus: 
estions: Ist, Perox- 
Ide of hydrozen, full 
streneth (as usually 
fold). 2ad, The above 
followed by toilet wa- Shs 
ter, perfume ete, 3rd 
Ether of chloroform 
‘The peroxide will fi 
all requirements, Buy small sealed bottles and 
keep from heat and sunlicht as the active 
principle is a was—A.B., Cocur «Alene, Ti 
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Knockers Make Life Hard 
for Ambitious Inventors 


T aur no amateur radio licens, but 1 am 
keenly interested in radio and hope soon 10 
secure a license. The main purpose of this 
Fetter & to ask W.G.W., Martin's Ferry. Ohio, 
‘there he think» radio ‘would be were it not 
for amateurs? 1 think just such knockers a= 
fhe are what makes it hard for any bew in- 
‘ention or ides toe introraced to the public 
“MICK. Woe Als, Whe 


Man or Bug, Which One 
Rides Ferris Wheel Faster? 

Witt some one ansicer this for me? Aman 
is riding on a seat om the outside of a Ferris 
‘wheel and a stall bug is dine the same on 
the axis of the same whee. Nave the question 
x, which one of the objects moves with the 
teater speetl when the whee! ein mation 
JW. Brinks, Ark. 


Another Reader Disagrees 


With the Evolutionists 


Lasso y very interesting, but 
Lean idea rows ‘onder 


my skin. T don't azree with these 50 called 
Cccolationia- who dont know, but seem te 
now. or think they” know. that man de 


scended from ' mama 


rot have one ving jruot by which they ean 
show that man descended from an animal 
According 1 the evolutionists, man is sup 
posed to be the most highly developed in the 
Animal kingdom. hut each member of every 
‘lass was aso once the most highly: deveh 
before it evolved into something hizher. What 
1 aa io Kao ate what wil men 
‘hat man has been 00 
this earth. for, thou: 
sands or even millon 
of years and he a= 
‘was reproduces man 
land never. develope 
Into something neve 
It not necessary 
suess oF make up di 
ferent stories about 
the evolution of man 
since it fs written in 
{he Bible and ne cannot doubt that book for 

‘does not guces of le. Ac to the evolution 
fof animals and even the earth, that also is 
Saficiently explained in that Golden Book — 
CCJ.—Nanticoke, Ps, 


He Finds with Delight, 
@ Round Pail is Right 

Ba: the amor tthe bucket making 
prob in recent ue: A tanear 

het fem lhe Geep thirteen and one- 
third tachetom each sie hot approximately 
ASU cute inches A square bucket. ten fnche= 
Arep and ten inches om each sie oe 100 
flac inches. ‘Then the round ache, ten 
{ches deep, holds approximately 1.271 cule 
inches. A toned easltiore shraye belle were 
than any ‘ther shaped “cantainer provi 
the depth remains constant. 1 am intersted 
in: sour chemistry feature 1 enjoy. it bat 
tay susaet a few experiment, covering 
Fp of theca’ Re pero 

re experiments preent a spectacular a) 
pearance SEW. St Loui, Mh 


This Unselfish Reader 
Lands Spicited Kick 
Purctan Scirsce Mostuty i certainly 2 
swell magazine, but like all other periodicals. 
it bt perteet. Still, T won't be Selish aod 
ask for articles of interest only to me. Borden 
Stiles om the microscope. and Dr 


% series on modern surgery are ab- 
salutely marvelous Alo they help to heep 3 
‘Sientiictone in the magazine. ‘Dut some of 
ihe other thins!” Phase if we are to have 
4 Scene maging, eat out the “Auto Steal 
ing” tuff anda few others like that. IE you 
Dats i Ot Readers San THe vey 
‘ne will asree with me, espa the alo 
erooke CAL, New York, SV 


Elemental Mathematics 
Will Solve This One! 

Win ¥agze with GNP. of Connectict, 
shat the ablems sould he 8 ite harder, 
yet think that probe 
Kone hie 
‘mathematics for thr a 
Solution shoul not be 258i 


included. An iterest- 
{ns problem that can 
Ie solved ty. the tse 
‘the most elemental 
mathematics, flow’ i 
Avman had a store 


in which he wed nls 
five weishts to me 
ture hie woods hy" the pound, That is he could 


‘eich ammunts wt ane. ywiund, two, pounds, 
three pounds and 0. on consecutively till 

pounds, which was the total sum at the 
ve weights. "This he could accomplish in a 
twonjam Lalance Us putting. ‘one vor ‘mo 
weights in either one ‘or both of the pans 
Ss would be neesaiey an Weishing the whole 
Amount of the gonds at one and She same 
time ).R.G, Rin Piedras, PR 


Teacher of Science Keeps 
Popular Science on File 

1 nave been a constant rear of Porc 
Scrnct Mownn.y for five yearn and ont 
ined op reading To tek 
ome. I have all the copes carefully nese 
Sin filed 'and value he cllection highly. As 
‘Macher act, mathemati and mai 
{raining Chink Pore an Seu Mos 
Hias'po equal a8 8 relerence magazine, Also 
Tzet ute a kik out of Our Readers Say 
tase, ‘epecally the. problem and za 
Presented there —G.E.B Wooster, 


Great Ideas That Are Lost 
Causes Him Real Worry 

T Have been a reader of Porctak Scursex 
‘Moxtmiy, and other scientific magazines, for 

‘sumer ‘of Sears and T. find Powvtak 
Serexce Mosriity to be the most interesting. 
However, Lam stil at a los to know: what 
science fs goine to do about the thousands 
‘of valuable thouzhts and eas eriginated by 
‘people who are not financially able to-experic 
ment and develop them and who die with their 
iets still a secret -E.G-T, Anniston, Alt 


Has Any One Seen His 

Lost Two Parts of Hydrogen? 
Witt you please ask your readers to answer 

‘the following problem which occured to Re 

during my seine course in high school: An 

frdinary nal ie placed 


jim enough water tO (on gee 
cower its After a per~ (Bate 
fod of time it rats, 


taking oxyzen from iG 
the water, What be- 

comer of the two, 
parts hsdrogen which 
faust have been set 
ftce in the proces 
‘oxidation? Did 
Hiydrosen | pass intn 
the air" to. combine 
with the axyxen there, so that_more water 
would be formed? I surely enjaset Jon 
Carr's articles ‘on getting started in amateur 
radio—SBM., Dee Moines, Ta 


‘™® How General Motors Engineers 
made the PONTIAC ‘maz? 8 so Easy Riding 


“This is one, of the dhree 
lines afatec-encaed live 
Rhee easine mowneiece 
Seed. oath 

Staiehe 

'Poatne’s bi J7-hoese= 
Dower Straight Eiht eo 
Tine, yee ep it sensibly 
‘eabitted ia the ‘chess, 


Pontiac engineers determined that the Pootiae 
Econ Staite shold the mon come 
forbear the ow pie bl 


‘The Ponti Economy Straight Hight has a wheelbase of 115 inches: the cut 
{floor Spdyed 3s pr Then roan are rea gar 


Final, (@) the deep, reese seat springs ia the new bod 
ies by Fisher add their doway comfort to make the Pontiac 
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800 feet 


on a Fireproof Rope 


Inside a 


K/aming 
Volcano 


iu 


DER white thread, a rope of asbestos, rose 
Straight above my head to the edge of the 
lif. Below me were boiling lava and billow- 
ing fumes. Dangling at the end of the 


Tas beiag lowered’ 800 feet imo the: mow 

of an active volcano! 
Asteel elmet protected my: esd from fying: rocks 
My stity my shoce: my gloves, were all made of asbestos. 


T was realizing a scientific 
ed for years. 


Arpad 


adventure which I had plat 
fends thought T was crazy when 1 announced my 
intention to explore the crater of an active volcano, 10 
depths of its enormous pit, to photograph the 
al vent-hole while it fumed and grumbled, to go 
where explosions rapidly follow one another and where 
Phenomena, still mysterious, constantly occur. 
‘None of those who had preceded me in volcanic studies 
hhad dared a descent inio a crater in full activity, They 


Kirner 


French Engineer and 
‘Scientific Explorer 


un 


hhad contented themselves with simple 
excursions to the mouth of Vesuvius or 
Etna during quiescent periods. If 1 suc- 
teeded in my plan, I knew I would witness 
phenomena unseen by anyone before. If 
T returned into open air and sunlight after 
this trip into an inferno, I would bring 
back specimens, solid and gaseous, of un- 
usual interest. ‘So I determined to make 
the effort 

“My choice fell upon Stromboli, the vol- 
‘canic cone rising from the Mediterranean 
north of Sicily. Why Stromboli? Because 
it is the only volcano in Europe of un- 

erupted activity, Here I risked no 
dud. In its crater T'was sure to find the 
spectacle I desired 

For me, this volcano was an old ac- 
guaintance, Fad studied it many times 

hhad scaled its slopes, approached its 
mouth and I knew that, from year to Year, 
the shape of its summit underwent modi- 


STRoMBOL! 
PALERMO 
‘This map shows the postion of Stra- 


i he ctr cunec Ha. Ae 


rater Boor photogeapbed by Kir 


R 


fication. To pick the most favorable spot 
for my descent, Twisted i agin. ‘Then 

prepared my equipment. lll was ready! 

Tt was with the greatest difficulty that 
‘we hauled the equipment up the side of 
Stromboli, which rises from the 
ater wont the see. beach AE the 
spot previously selected, I prepared for 
the test. I was secured to the asbestos 
rope by means of a heavy leather belt 
similar to those used by mountain climb- 
ers. Control of my descent was handled 
from the top by means of a windlass set 
up several yards from the edge of the 
crater. To prevent the rope from being 
wom away by scraping against the rocks, 
2 pulley was placed at the crater’s edge. 

Several friends, and some of the island 
natives chosen for their strength, had 
accompanied me and worked the windlass 
to which my rope was attached. As a 
means of signaling them after my entry 


Photographs 
of a Voleano 
from Inside 
and Outside 


into the crater, T carried at electric hand 
lamp. Wires running down the asbestos 
rope supplied the current for the powerful 
little light 
-_ D realized clearly the danger coniront- 
ing me as I slipped over the edge of the 
crater and was lowered slowly into space. 
T knew my return was problematical. My 
precautions might prove insufficient. My 
heart and lungs might not stand the strain 
of the gases and the terrific heat, Sus- 
pended in space, I knew not where I was 
going nor where I would set down my 
feet. What awaited me at the end of m 
descent? Solid rock? Boiling lava? 
sheer, slippery ledge with fire below? I 
could not tell 

‘As sank into the pit, T studied the 
walls of the crater, black, red, yellow, 
pierced with holes from which suphurous 
‘vapors poured. I saw beneath me immense 
‘openings veiled in smoke, When I raised 
my eyes, I estimated the distance 1 had 
descended and asked mysel: 

hey ever pull me up again 

Suddenly, the descent wa 
lauded 


over, 
and ups T mea 
of the. rock and 
os it Was as muuch 


n a Ledge 800 fee 
crater, The ro 

ut firm, T 

Mt the Lemiperature 
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saturated with poisonous sulphurous_ va 
Thanks to my oxygen outfit, 1 was 
to breathe and so began a tour of 


off my rope, I set oy 
penings of the 'voleano—immense 
vertical pits from ten to thirty feet in 
At intervals, with formidable 

these mouths threw forth 
of lava. The pits, however, slanted in 
such a way that the lava alway's descended 
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on one side, By timing the explosions, I 
was able to race to the mouths and, in 
some cases, actually Jean over them, 'be- 
tween eruptions, looking perpendicularly 
into the interior as one looks down a well. 

What did I see there? Beyond a screen 
of smoke and strangely-colored vapors, 1 
saw an incandescent sea of liquid lava, 
agitated, boiling, shaken with convulsions. 

‘As I watched, this molten sea welled 
up. The mysterious force which moves 


bout to eject it violently, The 
time had come for the explorer to flee 
from his post of observation, Scarcely 
seconds passed before the explosion came, 
the orifice spewing forth its jet of lava 

ring it hundreds of feet into the air. 
Great flaming masses fell back into the 
crater. The rest, thrown farther, rolled 
‘and bounded down the flanks of the m 
tain and plunged into the sea with a hissing 
of steam, 

Three hours 
my explorations, 
the explosions, (Conti 


passed while T pursued 
timing the rhythm of 


‘page 110) 


a 


Upon this siesides 
pelo of stone was cut 
{he record of she cam 
palgns of the Assyrian 
Emperor Sennscherth 


STRANGE CLUES fell 


Secrets of Man’s Life 


20,000 YEARS AGO 


‘N THE gathering duck of a late atter- 
‘hoon last November, a groupt of dis- 
tinguished scientists ‘sat in_an audito- 
rium at the University of Michigan, and 

listened to the story of the earliest murder 

known to have been committed within the 
territory that is now the United States. 

‘The audience was fascinated. Not a paper 
rustled, not a chair creaked. not a cough was 
hheard in the hall as the speaker reconstructed 
the killing of a seventeen-year-old girl. prob- 
ably by a jealous lover, in Minnesota 20.000 
years ago. 

‘The grey-haired man oo the platform. 
looking like an elderly Sherlock Holmes, was 
Dr. A. E, Jenks. anthropologist of the Uni- 
versity: of Minnesota, Hie listen 
embers of the National 
es attending the final se 
‘autumnal meeting at the Mic 
cicrs were retreating from 
the northern part of the 
United States. Dr. Jenks 
told them. a village helle 


Academy of 


jn what now is Outer Tail County, Minn, was 
shot through the heart with an arrow or 

abbed with a spear. The girl was killed 
ther on a raft or was slain ashore and 
thrown into the water. In any case, her body’ 
sank to the bottom, and the mud and silt of 
200 centuries sealed and preserved her bones 
in a natural vault 


undisturbed until one 

when a road. gang 
repairing a Siate highway in Otter Tail Count 
cat through an ancient Jake-hed and unco 
red the girl's skull and part of her skeleton. 
The ensincer in charge decided to submit 
the bones to an expert. 

That is how Dr. Jenks was called into the 
case. For months he studied the remains, 
He established the sex and age of the vie- 
tim, A nick in one of her shoulder blades, 
‘obviously made by an arrow-head or spear: 
point, told the 

Last Summer. Dr. Jenks returned to the 
scene of the prehistoric crime. and recovered 
‘more of the girl's bones, as well as an antler 
dagger. and fragments of the shell ornaments 
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Sometimes 
‘were made 
per of which 


in her hair and around her 
neck and waist, Together with, Dr, 
Frank Leverett, president of the 
American Geological Society and one 
Of the world’s foremost authorities on ela- 
cial geology, he subjected the clay and 
sand layers in which the bones were found 
to a searching examination, showing be- 
yond doubt that the tragedy. occurred 
bout 20.000 years. ago. 

‘Thus the ancient Minnesota ma 
is not only the oldest known murder vic 
tim in the United States, but also the 
earliest human being of whom rem: 
have been found in this country. She fu 
nishes added proof of the theory ad- 
vanced by Barnum Brown, of the Amer- 
can Museum of Natural History, and 
others, that people inhabjted this coun 
try beiween 15,000 and 20,000 years ago. 

‘With an almost complete skeleton in 
his possession, Dr. Jenks reconstructed 
{he el and told the National Academy of 

Sciences how she must have looked. Evi- 
dently, she was no beauty, She was more 
Mongolian in type than the Indian squaw 
of today and, ‘with her large teeth and 
strongly rounded nostrils, was more ape- 
like, than any woman now living. 

‘That part of Dr. Jenks's address was 
pets the “most interesting 19 his 
eared audlence for it suggested that 
man’s development from lower forms 

have taken place in this country as 
well as in far-ofl Asia and Europe. 

Who killed Miss America of 18,000 
BC. probably will never be known, The 

ler dagger he found, Dr. Jenks be 
ewes, was her own and not her assai 
a's. But the fact that this phase of 
mystery remained unsolved ‘did not di- 
minish’ the enthusiasm of the members 
of the National Academy. They charac- 
terized this country’s first murder victim 
as “one of the most important anthro- 
ological discoveries ever made in North 

To the Minnesota workmen coming 
vppon the slain damsel’s skeleton that 
June morning, the grisly find was just a 
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Scientists in 


By 


hie ‘ntormation aboet 
Snciest Assyrian history 


bunch of old bones. It was Dr. Jenks's 
Knowledge, combined with his still and 
his powers of observation and deduction, 
that transformed the human fragment 
into a. priceless relic of American pre- 
history. In other words, what the a 
theopulogist did ‘was ‘nothing. more 
Jess than a brillant piece of detective 
work, done for sciemtibe reasons. 
Because of the crime clement. that 
proved such a dramatic feature of this 
fase, the analogy between the work of 
the ‘scientist and. that’ of an astute de- 
fective on the tral of a law-breaker, hap- 
pens to be particularly obvious and strik- 
Ing. But it is through shrewd and patient 
sleuthing of this kind that most of the 
secrets and wonders of the past have been 
brought to, light 
«In the detection of crime. the police 
investigator studies finger and footprints; 


Latest Instruments and Methods Are Used by 
raveling Ancient Mysteries 


Micuet Mox 


fragile papyrus must 


ve 
{teeing pays with slr blown fom a tbe 


the tracks of animals and vehicles, He 
carefully” surveys and photographs the 
scene of the crime, He uses the micro- 


scope to decipher handwriting and scruti- 
nize the delicate structure of scraps of 
woven fabric, chips of metal and even 
rains of dust, He chemically analyzes 
inks, dves, vegetable matter and 2 thou- 
sand-and-one other substances, The detec: 
tive of science, on the trail of a discov- 
ery, employs "substantially the same 
technique in following out his clues. 


take for example, the microscope and 
the 


st it plays iy reconstructing the 
and culture of peoples 
‘who have been ead many’ centuries, With 
the return of legal beer on the horizon at 
this is written, the manner in which the 
modern lens recently aided a scientist in 
revealing the secrets of the brews quafed 
by the German warriors of the Middle 
‘Ages, is particularly timely. 

Two ancient drinking” horns found 
huried in peat bog in. northern. Ger- 
many, were brought to Professor Johan- 
‘nes Gruess, of Friedrichshafen. Close in- 
spection showed the scientist that the 
hhorns contained hardened. heeltaps of 
some Tiquor, probably centuries old. He 
loosened’ and ‘soaked. the stuff and then 
made 3 thorough miscroscopic eximina- 
tion of these dregs 

‘One of the hors, he discovered, was 
an antiquated beer stein; the other had 
been used for (Continned on pags 112) 
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VALVE IN PLANE'S FUEL 
LINE ENDS FIRE DANGER 


Fine following an airplane crash is 
prevented by a new magnetic valve de- 
vised by’ a Westinghouse engineer. The 
valve, inserted in the gasoline line. is 
held open as long as the plane’ 
is turned on. When a pilot, sensing dan~ 
off the ignition switch, the valve 
the pressure 
ig. This makes it impossible for 
1 broken fuel line to spr 
with gasoline, ‘The magnetic valve will 
also control many” steamdriven devices, 


ced of an airplane may be 
thirty-nine to 140 percent 


fits effective- 
i which the 


ul bn ig 
jot encom 


MODEL SKYSCRAPERS GET QUAKE TEST 


How to make buildings earthquakes 
proof is the object of an unusual series massive pen- 
of tests in progress. in the engineering r left in the picture are 
laboratory of Stanford University, at transmitted to the table through a spring 
Palo Aika, Calif, Model skyscrapers are plunger causing it fo oscil, realise 
subjected to artificial earthquakes on the ly, Another type of vibration is provides! 
vibrating table ilustrated Belov, to de- by an off-center flywhe 


mine their relative ability to with- 


The upper sheet ie 

his ue and sehen 
ied 0 ph 

sree withent moisture 


GLUE IN THIN SHEETS 
USED WITHOUT WATER 
Tr Looxs and feels like paper—but the 

ark sheet in the picture above is ac- 
tually glue, in anew ready-to-use form. 
The thin yellow-brown sheet comes in 
rolls and is cut and applied as needed to 
plywood or veneer. Requiring no moi 
tening, itis said to give a strong. wat 
proof bond between sheets of 
Subjected to heat and pressure in a hot 
ince the sheet is uniformly 
ch thick, the same gh 
obtained over the 


PAPER TUBES NOW FORM 
HOMES FOR OYSTERS 
Paver tules, coated with coment, form 
new incubators for baby oyst The 
{uhes, to which the microscopic oyster 
Tarvae cline uni they develop into seed 
‘oysters. have ben. developed. by the 
United States Bureau of Fisheries at 

Testor. S.-C. sation 
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Model Mine Under Berlin Is Miners’ Classroom 
= . * = 


FASTEST TRAIN’S SPEED 
SHOWN ON SPEEDOMETER 
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LOUDSPEAKER, INSTALLED IN TOWN, SERVES AS BELL CHIMES 


Locosreaker chimes, recently de 
ped for use in the clock towers of 


‘microphone picks up the sound. 
which is amplified and made audible 
through pewertul loudspeakers on the root 
‘of the building, One of the new installa- 
tions is said.to duplicate the clang of a 
400-pound hammer upon a sis-ton bell 


way nem bor 


NINE THERMOMETERS 
carriage sepperts ihe COMBINED IN ONE 


‘cannon-like projector. 
which is desimed 10 By TextNG.a knob at the bottom 
throw signs upon of a new household thermometer, the 
loves miles away, and 

is an improved model 


indicators suitably dis- 
ficient number is pro- 
if to engineers who de- 
instrument, so that the 
and opaque hands and temperature within the home refrig- 
figures in the projec- erator and the hot-water heater may 
tor. the correct time is he observed as well as that of any 
also thrown on clouds. room in the house, 
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ew Power Boat for Polo on Water 


Sknon1xc over the water at twenty-five motor and carrying on its back a bicycle- 
miles an hour, wheeling in their own length, like framework, for the use of water polo 
fast little water polo boats may soon en- players. It is steered by means of a rudder 
‘gaze ina thrilling new sport. A New Jersey bar operated with the feet and the motor 
boat builder has designed a special craft, a is controlled through a single motorcycle 
‘water-tight pontoon driven by an outboard hand grip leaving one hand free, 


READING GLASS 


For the conve- 5 vented by a University of California 


rience of those who tst to revive those whose hearts 
require a magnifying have stopped, asthe result of cert 

lass for reading oF kinds of accidents. While oxygen is 
in their work, a New forced into the lungs and heat is ap- 
York manufacturer plied to the body, the patient will 
has produced a com- ‘be rocked steadily up and down on 


Pact outfit in which the pivoted plank, to which he will 
the enlarging lens be strapped lying’ on his back. The 
is held by adjust ‘ theory is that the steady change in 

position will cause gravity t0 send 


able arms at- 

tached toa broad the blood coursing through the veins 
base that rests ‘and will start the heart beating. The 
upon a table of ‘apparatus, the inventor points out, 


‘desk, The reader can use both hands to hold is for use only in certain cases where 
1a book and turn the pages, once the glass the patient has met with an unusual 
is set in the proper position. accident. 


BRIDGE FLOOR 
IS MADE OF 
STEEL MESH 


‘UR 
genes Was weeny As We ff] 


decided to widen a 
bridge in the city, they 
found the machinery 
that elevates the center 
section would be unable 
to handle the additional 
‘weight if the span were 
floored with concrete. 
So they fitted the en- 
lnged bridge witha floor 
of steel mesh. Automo- 
biles and street cars 
cross the bridge, running 
‘on the mesh floor which 
is fifty per cent air, The 
photograph clearly 
shows the open-work 
floor of the bridge as 
the picture was taken 
when one section was 


‘The patient ia rocked while oxygen ie administered 


TWO NAIL SETS IN ONE 


Two nail sets are 


One point drives small 
nails and brads, while a 
second, at right angles 
to the’ first, is for use 
‘with larger’ nails, ‘The 
odd shape of the tool 
makes it convenient to 
use, 
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HIS remarkable article tells you how the - 
ingenuity and skill of motion picture 
directors solve the hard pgoblem of putting on 
the screen the forms ypoises of animals 
that have been extiq@Qyght@uminds of centuries 


rehistoric Mbonstérs 


GROWLS AND GRUNTS. Wi 

feourd, the 

nce vanished 
need Tat 


— 
HOW THE GIANT 
APE BEAT HIS BREAST. 


ROM the slime of tropical mad : 
flats, the ghost ee a ing be chase 
tore monsters have reached the 
screen. Hisses and grunts of the With tha batiees Hae the 
perodactyl and. brontosaurus; res 

roars froma tyrranosauris, largest of the ‘ated 

groans ad rears of 30 
Imaginary’ iant_ape are reproduced by —resanant tone, but the depth and 


mechanical contrivances, Solid, fleshy sour one would ex 
Kong. the ape, crashed through the pect to hear could not be made 
heavy growth of an unknown forest, utter- |" "Too hollow for Kong," said 


ing fierce growls and beating his breast Walter G. Elliot, specialist in 
fn rage. As the scene unfolded in silence sound effects for the studio, 
fore a small group of us ina tiny pro- “Let's try the floor.” 
tion room, the studio sound experts Spivack turned from the drum 
cussed ways and means of re-creating to a nearby chair. Again simple 
his awful voice and the solid thumps of implements begin to play their 
clenched hands against the massive chest, parts in the filming of this inna 
‘An hou later we assembled in the scor- inary tale of an unknown world. 
ing room, with a half-dozen contrivances An assistant held the micro- 
at hand. Some of these, it was hoped, phone's delicate diaphragm an 
Would turn the trick. inch above the floor. Meantime 
“Gentlemen,” stid Murray Spivack, the chair bad been placed on a 
sound supervisor. “this is our most im- soft fibrous padding. As a bell 
portant noise in "King Kong.” If it's okey, outside the thick door rang warn- 
the rest of our problems will be simple’ ing that sound recording was 
‘The ape must beat his breast and growl.” about to. begin, Spivack bezan 
Spivack took his place for the first re- to beat the cane bottom of the 
cording at a kettle drum. The instrument chair with the drum mallet. 
‘was covered with a heavy board, a cloth ‘The beats gave a solider soun 
stretched tightly across its face instead 1 thought they: resembled those 
of, the customary, skin. In Me band he ane would expect to eat from 
eld two padded drum sticks. the pounding of a great animal 
pene Song—Bonee” He siruck the breat; But the loutepeaker slung TWEDEATH RATTLE. Graning nd ruling in 


fea mccamboae held closet the mike pete te sh 
board lightly. The room filled with the near the ceiling said. “no good.” te nsast made by dying monster many Centuries See 
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WALKING 


THROUGH SAND 


Sound technicians sitting in the tiny glass- 
windowed control booth had been hearing 
these synthetic ape sounds through the 
transmitting system, exactly as a theater 
audience would have heard them. “Not 
fleshy,” was the cryptic comment. 
‘Spivack still had another method to try 
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before turning to his 
sound library for fur- 
ther suggestions. “If 
wood will not take the 
place of flesh,” he said, 
let's use flesh.” 
Accordingly three 
men stepped within 
range of the micro- 
phone, An aide held 
the delicate recording 
apparatus against El- 
liott’s back. Spivack 
began tapping 
chest, frst lightly, 
with stronger blows, as 
he observed the sound 
men within the little 


room. At last one 
nodded and the speaker 
boomed, “Okey. We 


pick up the resonance. 
‘That gives us plenty 
of lows.” Which, trans- 
lated, meant the metal 
ear had picked up the 
low notes with clarity and transmitted 
the body blows with considerable volume 


marked, "his breast bestiog busiocs bay 
given us more concern than the vocal 
sounds these ancient brutes uttered, Now 
TI show you how we think they talked.” 
In a moment the room was plunged into 
Inky blackness and as_we found seats 
around the walls the picture of the ape 
filled the screen. He appeared to be some 
seven times taller than a man as he stood 
erect on the domed top of New York's 
Empire State Building, battling with his 
gnarled, hairy hands an entire squadron 
of Uncle Sam's army pursuit planes He 
alternately roared venom at his aerial 
‘enemies and uttered deep-throated love 
notes over the form of a girlish figure 
that lay perilously near the edge of 
‘comice far above the street. 
‘How,” T asked, after the sequence had 
rum its course, “did you achieve such a 


oar and Hiss 
for Sound kilm_, 


deep roar? No animal living today sounds 
in the least like that." 

“That roar,” Spivack explained, “pro- 
vided a dificult problem, but old’ sound 
tracks finally solved it for us, You see, we 
have a half-million feet of animal souncls 


fn the library—leopards, lions, tigers, ele~ 
phants; every animal, in fact, we would 
apt to use in pictures. 


“We took one of these stock roars, ran 
the sound track backward at a slow speed 


through the projector, lowered the sound 
fone octave and re-recorded it. From this 
‘we took the high spots, the loud peaks, 


and pieced them together. After we had 
shortened the roars in this manner, it left 
us with a sound track too short to fit the 
ape, for his mouth was still open after the 
‘oat had ended. So we pieced four of these 
combined roars together, to keep the roar 
sustained, then put a sound tail on the 
tend so it would die down naturally instead 
‘of stopping abruptly—and we had the 
awe-inspiring sounds you have heard.” 
1 asked, “woulda. some 


“The trouble with the roars of living 


Spivack said, “lies in the fact 
‘that audiences recognize them. Even the 
‘most terrifying notes would be recognized, 
Also, the majority of roars are too short 
‘The elephant, with the longest roar of 
which I know, sustains the sound only 
‘ight or nine seconds. Kong's longest ct 
tinues for thirty seconds, including six 
peaks and a three-second tail.” 

When Kong fought to the death with 
a tyrranosaurus, a metal and rubber and 
fur reproduction. of those tiny-brained 
giants that a million years ago roamed 
the region of what today is Montana, the 
ape barked, uttered gutteral growls’ and 
breathed low, heavy gusts before breaking 
the tyrranosaurus’ neck. 

‘As T looked at the giant ape head used 
for the close-ups I saw a mechanical crea 
ture that outdoes nature at its best, Thirty 
‘bear skins formed the hide. The rubber 
nose and rubber (Continued on page 106, 
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‘This _clgnteentoot 
falling a ro 


BIG ELECTRIC VIBRATOR 
HELPS BUILD BRIDGE 


‘To at in building the great San Fran 
cisco-Oakland bridge and other lange 
structures, research engineers of the Uni 

versity. of California have perfected the 
oversize electric vibrator pictured above. 
Te will be used in tamping down concrete 
‘and will cause the material to settle to a 
‘more compact mass than is obtained by 
tusuil methods. Another achievement is & 
cement that develops litle heat in setting, 


Wax Fred Rebell ended a lone §,000- 
le voyage from Australia. the other day 

his eighteen-foot skiff Elaine 
10 Los Angeles harbor, Calif, he owed 
the success of his perilous adventure to 
homemade instruments and the knack of 
using them. 

At forty-six. Rebell determined to end 


Street car employees of Stuttsat 
many, have built a model trolley: Ii 
through woods near the city for the en- 
tertainment of the youngsters. The track 
is carried over rough ground and boul- 
ders on concrete piers, and measures 660 


ei 


—<_ 


Homemade Instruments Guide Sailor Across Ocean 


his twenty-year career as a building con- 
tractor in Sydney, Australia, and rejoin 
his parents in their Latvia home. Three 
sees’ hrowsing among textbooks on nav 
gation, in the Sydney public library, c« 
vinced him he could make the Pacific 
crossing himself. Sea-faring men shook 
their heads dubiously, however, as Rebell 
headed his frail craft’out to sea, 
He took bearings with a 
‘crude sextant he had fashioned 
from a Boy Scout telescope, 
three bits of colored glass, and 
scraps of old iron. A dollar 
watch served as his chrono 
eter. From time to time, 
bell’ trailed astern his home- 
made log. a corkscrew-shaped 


piece of metal, A tlexible shaft 
connected it 10 a sccond dollar 
watch. in such a way that mov. 


ing hands on the dial would 
indicate the distance covered 

Jog spun in the water 
pilot charts of the 
north and south Tacit com: 
pleted the lone navigator’ 
quipment, With his home: 
made instruments, Rebell held 
his course through stormy seas, 


BUILD MODEL RAILWAY FOR CHILDREN 


feet from end to end. Its rolling stock 
consists of a pair of midget cars, holding 
cighteen children apiece, Current supplied 
from an overhead wire enables them to 
attain a ten-mile speed. Photograph be- 
low shows the train in operation, 


‘German 
‘he entertainment 


the children, There are two ca7n, 


‘ig esoug for eighteen passengers 
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Iysects are actors in an unusual series 
of motion pictures filmed by Stacy Wood- 
ard, of Hollywood, Calif. Armed with a 
Tong-range lens and aided by infinite pa- 
tience, he succeeded in recording, vivid 
scenes of deadly scorpions in battle, of 
hhunting wasps stalking their prey, and of 


INK NOW COMES FS 
IN BAR FORM, 


in bars has recent- 
ly been placed on the 
market. Each bar fs sup- 


‘out without 


For use, 


canbe broken. in 
half or even. into 
smaller pieces if the 


Full quantity is not tox 
required, 


tube makes 
square of weting Bl 


Insects Are Actors in Remarkable Movie 


Jost ax he bunt 


HOW OUR SKYSCRAPERS EVOLVED 


er 


other rarely-viewed wonders of the insect 
world. One of his most prized sequences 
shove the hunting wayp seisng a cricket, 
is natural prey, and paralyzing it with 
‘of venom from its stinger. To obtain 

it, he had to build a complicated system 
of runways to guide the wasp before the 


‘camera Jens. The runways terminated in 
fan enclosure in which he placed the crick- 
‘es, Sometimes he was forced to wait half 
a day for a wasp to enter one of the run- 
ways. At last, however, a wasp. would 

‘upon its vietim, ‘pick it up, and 
away, 


bed 


Evotvriox of the skyscraper from its 
squat ancestor of heavy masonry is strik- 
ingly shown ina series of models. just 
placed on display at the Museum of Mod 
em Ari, in New York City. The first 
shows a! building of sixty years ago, its 
weight supported by walls of reinforced 
concrete. As buildings rose higher, exem- 
Dlifed by the second model, architects still 
‘sed steel only as an auxiliary. The 

advent of the all-steel skeleton 
Construction demonstrated in the 
third model made possible the 
reaching towers of today, 
theit walls honeycombed with 
numerable windows 


TAKING HUM OUT OF MOTORS 


Evex the diminutive electric motors that run fans and 
vacuum cleaners have come in for attention in the war against 
noise, To aid in eliminating objectionable hum, the miniature 
broadcasting station pictured at the left, has been set up ian 
East Pittsburgh, Pa., research laboratory. When a motor is 
running on the iable’before the microphone, the intensity of 
the noise it makes is registered directly upon an electric dial, 
‘Thus engineers are able to compare different types, and to Te= 
design a motor until Uhey take the hum out of it. The apparatus 
used is known as a noise analyzer, and may be applied to 
measure noises originating from any source. 
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AA aarentasteat twig, sever and a half 
feet in diameter, will show visitors at the 
Chicago World's Fair next summer how 
4 tree grows. Sliding plates and moving 
canvases will add an eighteen-inch ring to 
the model and reproduce a year's growth 
fn a minute and a quarter. The model rep- 


ai, will grow, ad 


m 
the ator and mechani show tn plctute mt eit 


resents the cross-section of a three-year 
‘old basswood tree a quarter of an inch in 
diameter, Its cells are magnified 360 times, 
Basswood was chosen because it 
type of wood studied by practical 
students of trees. Through worm gears, an 
electric motor will slide the new cel 


MOVING GANGWAY SPEEDS TRAVELERS 


tlantic liners 


Fassexorks leaving tran 
‘at Cherbourg, France, will soon use mo- 
torized gangways designed to speed their 
disembarking and the handling of theie 
luggage. ‘The gangways, operating lke 
escalators, of moving stairways, can be 
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elevated or lowered to any level to meet 
the requirements of different-sized vessels, 
Covered over to give protection to pase 
engers in bad weather the moving gang- 
planks will roll along on tracks and lock 
securely in place for operation. 


place, forming an outer ring that repre- 
tents the fourth year of growth, The motor 
find gears are hidden in an enclosed ease 
ft the back, and the mechanism ts $0 at- 
fanged that the model automatically. re- 
tums to its three-year size at the end of 
each demonstration 


GOLFERS’ NEW PUTTER 
HAS GUIDE ON BLADE 


A sew putter for golfers has a metal 
flange, three-quarters of an inch wide and 
nearly three inches long, extending back- 
ward from the blade.’ With a correct 
stroke, this flange is parallel to the ground 
at the bottom of the swing. If the flange 
digs into the earth. the swing is wrong. 
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Life in a Hospital Seen in Scale Model 


To stimvtare contributions to.a British hospital fund, 
sponsors of the drive are exhibiting at London, England, 


‘large-scale working model that is probably without 2 
Counterpart in the world. Tt depicts a modern hospital 
building, and sections of the walls are cut away to give 
the publica clear ie of the activities that go on fn 
such an institution. Miniature figures in an operating 
room show a surgeon bending over 
a patient, while masked nurses as 
sist him. An electric elevator that, 
fctually” works is sen Tuoning 
from floor to floor. ‘There is a 
equipped X-ray. oom. 
help to show 
m the time a 
I he is dis 
Prominent. British firms. cooper- 
‘ated in preparing the exhibit, and 
lace hankerchiels, forming minin- 
ture bedspreads ia some ot the 


NEW TYPE OF AIR BATTERY 


Aw rarroven model of 
the air-breathing A battery 
introduced to radio fans two 
years ago requires only a 
Single filling of tap, water 
toyput i in vervice Reser 
ois bold extra waler 10 
Secestyistonig. cont 
ectrolyte-forming 
cals dissolve. This precludes 
PLUG MENDS PUNCTURE | uni itt. [ofc ne 
Pexcrvrss in auto tire casings are quired. Filler boles at front 
ee repaired with a new mushroom- make inspection and filling 
shaped plug of rubber. Smeared with rub- easier. The new battery, 
ber cement, the plug is pushed through like its predecessor, absorbs 
the hole from inste as shown above. Tis oxygen from the at through 


Drojecting stem i eed from the outside carbon “lungs”. to. destroy 
‘with pliers, drawn tight, and cut off. The electrode deposits and keep 
tire may be used immediately. voltage constant. 
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lc Pictures | Built 


with Tiny Bits of Enamel ° 


~ - Photos on These Pages 
§ Tell How Mosaics Are 
Designed by an Artist 
and Skillfully Copied 


‘ASTER craftsmen in a New 
York studio, at this writing, are 
fitting. together tiny’ blocks of 
colored enamel to form a giant 

el of mosai work seventy-six fet long and 

fourteen feet high. Destined. for installation at 

Radio City, it is considered one of the finest ex- 

amples of ‘present-day mossic—an ancient. art 

now being Used in the decoration of ‘buildings 
How isa mosale made? Photographs on this 
and the preceding page, taken especially. for 

Porciar Scusce: Mosrirty at the workshops 

of Ravenna Mosaic, Ine., and the De Paoli Co., 

Tnc., reveal the steps of the process by which the 

original design is reproduced in the mosaic. 

Contrary to general impression, the blocks com- 
posing the picture are not equal in size or shape, 

But are chipped to the desired form with a ham- 

mer and anvil, More than 100,000 pieces have 

been used in ‘one mural. ‘Two’ main styles of 
technique are used, in which enamel and marble 

Dlocks, respectively, are the materials. 


eke Hay places 
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Bury ‘Telephone Poles 


‘To find out what 


To Make Them Live Longer 


HORT sections of telephone poles, coated with creo- 
sote and buried in three widely-separated laboratories, 
are expected to show how poles can be made to last 
longer. Every year foresters employed by the’ Bell 

Telephone Co, bury sections of poles at Limon, Colo, Gul- 

port, Miss., and Chester, N. J. After a year or more, they 

emove the logs, cut out their hearts with augurs, and study 
them. They have learned that telephone poles rot because 
fungi eat the wood, Moisture and warmth speed up this 
cating. So they introduce creosote into the wood which re- 
mains’ there for several decades. despite exposure to sun, 
wind, rain, and soil moisture. In the three poleesting 
rounds, conditions are quite diferent as to sole climate 
wood-eatng insects, ung and moisture, ‘eor cat 
down a forest, specimen poles are shipped to the Mississippt 
laboratory. There they’ are treated with preservatives, One 
section of each pole is buried at Gulfport and two others 
ate spp to New Jerey and Colorado for sia tet 
year later, ihe poles are dug up and subjected to 
Scieniific tests to learn’ what changes have taken place 


‘fed while the pales 
‘rere tnthe ground 


The lines of poet 
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How JIG-SAW 
PUZZLES 


Are Made by the Million 


UTTING jig-saw puzzles to- 
gether is ihe latest craze to 
Sweep over America. It has 

replaced the crossword puzzle, 

the Tom Thumb golf course, and 
in. many places has ousted 'con- 
tract bridge, On this page are 

Photos showing the steps in. the 

tnanufacture ofthe millions of fie- 

saw puzzles sold each week 


1 Qe ableck of woo. datnman drums 
eatin of te oeianpeces hat 
acer wil make 8p 1 a 
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Swift Motor Trucks Put 


ORE than thirty circuses. this 
spring will tour the country 
moving from town to town in 


motor’ trucks. The. American 
circus began its career on county 
fn horsecirawn, wagons, Later it took to 
the rallroads. Now itis back to first prin- 
Ciples and is taking advantage of the mod 
fm truck and the modem highway. In 
this way it has decreased its expenses and 
Inne moby 
ough towners, that i, non-circus peo- 
ple, are naturally iotereied only in the 
performance and the menagerie, 9 circos 
Somer is always wrestling with his daily 
Shute oer. With ew exesions 
must move. his property six times 
Motion is the chict character- 
Intic of American circuses. Such a circus, 
to get into the money, must be getting up 
and open from early morning until early 
Afternoon It must be tearing down from 
4:80 Par until midnight. Between mid- 


30 


By EARL CHAPIN May 


Carried in big mo- 


left: of one ot the 


night and early morning 
ing the jump to another 
Gf its heaviest overhead items i trans: 
Dorstion. 

A circus must have three rings to at- 
tract paying. patronage, Americans die 
dain a one-ring show. Ten seventy-foot 
railroad cars are needed to transport the 
Sullestthreering ces. For 3 minim 
fon of fifty miles the standard ralrosd 
ten-car tariff is $300. This ot to 
‘$1,200, or more, depending 1 num.- 
ier of 'citcue cars and the distance trav 
tled from one stand to the next. 

In addition to this a railroad circus 
rst load and unlosd i local yards, bal 
its tonnage to and from the lot over city 
ree, and pay heavily for the privilege. 
AA‘big show with ‘which 1 traveled. was 
Shaken down in an Illinois town because 
its eight-ton baggage wagons cracked some 
dicarded manbole cover. 

‘A motorized cecus, paying only for 


motor licenses, except where in a few in- 
stances special licenses are required, lands 
‘on the lot, exhibits, tears down, and goes 
directly to another pitch. Valuable time 
and money are thus saved, 

Speed and economy are two watch- 
swords on a circus, A railroad show speeds 
into and out of towns and territories, The 
‘mechanical problems of the lot are mas 
tered easily. As the veteran circus owner 
Charles Sparks once told me while we 
watched his eanvas gang pitching his tents 
in a driving rain at Racine, Wisc.: “Any 
boob can rim a circus, but it takes a wise 

to put it 

ion, twelfth hour 
iy license, overnight 
visitation of an epidemic, prolonged ci 
tinuance of a drought or'flood may cor 
pel a circus to switch or change its rout 
ing. A railroad show can do this more or 
less readily, with the assistance of friend: 
ly railroad ‘officials. But it is not, so easy 
to get two or three advance or billing cars, 
which are two or three weeks ahead of the 
show and a thousand miles away from it, 
‘on to a new railroad route without losing 
‘much time and motion, Sometimes, from 
the nature of the contract, it is not pos- 
sible promptly to switch routes. 

A few years ago a railroad circus owned 
by Fred Buchanan was caught in a hose 
tile squeeze between two other railroad 
circuses. One of the rival shows was 

ahead, urging towners to patronize it 
instead of the oncoming Buchanan. cir- 

‘The other was billing right behind, 
imploring prospective Buchanan custom: 
5 to wait for the big show coming later. 
‘The two opposition shows split the Buch- 
anan towns between them. 

Before Buchanan could get free from 
this entanglement, he had lost a. large 
bank roll. He was on the rails again last 
year but did his advance billing from 
more mobile motor trucks, which per- 

jtted him to switch his railroad rout- 
ing more rapidly and profitably. 

‘Two years ago, while Sam’ B, Dill's 
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CIRCUS Back on Roads 


ined circus was working westwa 
Keneral agent wired back that expected 
had not blessed a drought afllcted re 
through which the show was routed. 
wired his agent to switch the route a hun 
sed alles to the south of he ticker 

», into territory. Where crops were good 
‘he’ Dill advance cats, which, were motor 
trucks, picked up the new route in one day's 
run, and not a stand was lost because of 
the’ switching. 

Prior to the opening of the 1930 te 
ing season, Dill, though a veteran rail 
circus executive, wis s0 sold on truck cir 


cusing that he purchased fifty two-ton 
motor trucks on what he desctibes as a 
live-and-let-tive hasis which I have never 


reretied. 
Between the opening of the tenting sea- 
son on April 26 at West Baden, Ind., and 
the season's close on December 6, at Holly 
wood, Calif, his circus traveled, exclusively 
by motor, 14,882 miles. His trick and pas- 
senger car equipment was equivalent to a 
twenty-five car railroad show. The distance 
traveled compares favorably with a one 
seasons rout covered by any ae show. 
‘made a comparison of transportac 
cost based on that season's experience. 
He found that the cost for the daily jump 
by all averaged: $905, “For exactly the 
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Our 
Machine Age 
Brings 
Revolution in 
Method of 
Mowing Tent 
Shows in 


America 


samme mileage, the expense of 
‘moving by motor (ruck aver- 
dred $223.50. 
‘saving of approxi- 
mately $650 daily of 93,000 
a week’ is important to a 
medium sized circus. One 
{ienty-one mile mountain 
jump in eastern Tennessee, which would 
fave cot Dil us 450 if 1 habeas 
‘on the rails, cost him only $75 in gas, 
tite, and truck: accessories.” ri 
"There is a further advantage in this type 
of t "After the motorized circus 


tal 
hhas exhibited, and (Continued on page 105) 
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cut from body 


to work 


Life Saving Miracles 


SAVING by surgery, the most 


IF 
iramatic phase of m sedi 
cine, now includes th 


removal of 
whole organs from the human 
body. This is one of the most recent dar- 
ing advances in the technique of the oper- 
ating. room. 

Miracles of this kind, performed again 
and again, have proved You can live with- 
fut a stomach, with one of your hungs en- 
tirely removed, with a kidney gone, and 
even with part of your brain taken away 
by the surgeon's nil 

‘At the famous M- 


10 Clinic at Roches- 
ter, Minn, two. years ago, aman neath 
seventy years old, had his’ entire stomae 
removed. Afterwards, he could eat any- 
thing he could before and be could digest 
better, 
When this elderly pati 
clinic, an X-ray examination revealed be 
had a malignant. tumor jn ‘his. stomach. 
Only the total removal of this organ, the 
surgeons agreed, would give him a chance 
{o live, During. the amazing operation 
which followed, they frst severed the top 
Of the stomach from the gullet, the pass 
Age from the mouth to the stomach, and 
then cut the lower end free from the in- 
testines, Finally. after removing the 
stomach, they sewed the end of the gullet 
to a loop of the intestines and eased the 
Tn a few days, he was able to take liquid 


2 


jourishment and in a month the patient 
‘was, consuming solid food. 

How could he eat without a stomach? 
An X-ray picture, six weeks after the op- 
eration told the story, The small intest 
to which the gullet had been connected, 
Thad stretched to accommodate the food 
and this pouch was taking the place of 
the lost stomach, 

‘As a matter of fact, the importance of 
the stomach in the human system is com- 
monly overestimated. It doesn't digest 
‘our food. While holding it, i begins the 
processes of digestion, but it is the small 
Intestine which does most of the work of 
assimilating nourishment from the meals 
we eat. 

Evidence of this is also found in a 
unique operation now performed to cure 
Sleers ofthe stomach By sewing lop of 
the small intestine to an opening near the 
top of the stomach, surgeons sidetrack the 
food. This gives the part of the stomach 
containing the ulcers a complete rest and 
the sores are allowed to heal 

‘One of the most curious operations of 
which T ever beard occurred in connection 
with the digestive system. Tt was per- 
formed upon a man whose stomach ex- 
ploded! 

Several years ago, in Chicago, TIL, a 
young workman was caught between a 
moving crane and a beam. He had eaten 
a heavy meal of parsnips and cabbage 


and hhis stomach was distended with gas 
While his cries were heard in time to save 
him from being crushed to death, the sud- 
‘den pressure upon his abdomen caused an 
internal explosion which tore a hol 
through the top of the small intestine, He 
vas rushed to a hospital where a surgeon 
‘operated immediately, sewed up the hole, 
and saved his life. 

In Berlin, Germany, Dr, Heing Kalk 
recently announced the success of a te= 
markable invention which will enable sur- 
eons to examine the condition of differ- 
ent organs of the body before they oper- 
ate. Tt is a minute telescope fitted with a 
tiny but powerful electric light. The in- 
strument is inserted through the abdomen 
wall by means of a small opening made 

‘an anesthetized spot. Then filtered air 

pumped through a germ-free tube, lift- 
ing the wall of the abdomen away from 
the internal organs so they can be seen 
‘when the surgeon switches on the light 
and peers through the outer end of the 
telescope. 

‘This method of diagnosis, Dr. Kalk re- 
ports, is especially accurate for diseases of 
the liver, gall bladder, appendix, and 
stomach. The only organs that cannot be 
examined by this anatomy telescope are 
the pancreas and the Kidneys. Ordinarily 
they are hidden by other organs. The air 
which is injected into the abdomen is 
Quickly absorbed and the small holes 
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Recent Operations of 


a Sensational Nature 


Are Described for You 
in This Article, Fifth 
in Our Series Dealing 
with Modern Surgery 


By 
Freperic Damrau, 
M. D. 


necessary for inserting the telescope and 
the air tube are sud to give no trouble. 

‘When accidents. paralyze oF destroy 
whole organs or parts of the body, ‘strike 
Ing emergency operations are sometimes 
necessary to save the life of a patient. 

T remember one dramatic case which 
saved an ordery in a hospital from sare- 
ing to death, One sweltering summer eve- 
ning, he picked up what be thought was 
{glass of water and gulped it down. It 
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MUSIC, AIDS OPERATION. A specially 


frace the attention ot 


vas a disinfecting solution of Iye. ‘The 
Powerful alkali seared the tissues of his 
throat so badly that the gullet closed in 
4 tight scar. He could not swallow. 
Somehow, food had to be got into his 
stomach, In the operating room, I watched 
the surgeon make a small opening through 
the wall of the abdomen into the stomach. 
‘Then he inseried a tube and sewed. it 
permanently in place. Through this tube, 
the man now feeds himself. Although no 
food ever enters his mouth, he is in good 
health and is able to continue his work 
and earn a. living 
‘Not long ago. a business man in Char- 
loute, N.C. fell victim to a similar acc 
dent’ For six months, he obtained nourish 
meni through a rubber tube inserted in 
stomach, Then the tiny opening down his 
Dractically-closed throat was. gradually 
Widened by unique operation which 2 
Surgeon had him perform each morning. 
He swallowed a small metal ball and pulled 
‘Up again to stretch the injured mem- 
Danes. The size of the ball gradually has 
been increased until the opening is now 
suficiently Tare for him to eat in the 
Even more sensational than either one 
of these feats was a dating and original 
operation performed by Dr. Carl Eegers 


of New York City, One of his patients had 
4 tumor completely obstructing the lower 
nd. of bis gullet, 

‘Dr. Eggers. made an incision in the 
stomach wall so the man could be fed 
Temporarily through a funnel and rubber 
ther Thee delle ole hou che 

 part'of the breast bone and. by a 
Second operation through the back, cut 
the gullet free above the obstruction and 
Attached it to the hole 

To complete this miracle of human 

try, he connected the end of the 
fallet, atthe hole in the breast bone, with 
the opening in the stomach, using a’ piece 
fof rubber tubing a foot long. 
fasts outside the patient's bod; 
Of the chest. But it is entirely hidden by 
his clothing 20 his appearance is the same 
a that of other men. He chews, swallows, 
enjoys his food, and can eat’ anything 
Since being fitted with his marvelous rub- 
ber food-ehannel, he has regained his 
Sirength and has ‘returned to work. 

Ta England, the famous British surgeon, 
Sir Arbuthnot Lane, has removed half of 
the fiveand-a-hall-oot colon, of large in 
testin, in an operation for aggravated 
cases of constipation. Some of his col> 
leagues refer to him as the surgeon Who 
changes the colon into the semicolon. 
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An ingenious device which suggests, a 
snap cuff-link is now frequently used by 
surgeons to aid in difficult stomach and 
intestine operations. It is known as a 
“Murphy bution.” It saves time and in- 
creases the efficiency of the surgeon in 
Joining different tissues. Two, button-like 
plates of metal, each fitted with a hollow 
stem, are so arranged that when one stem 
is inierted inside the other and the but- 
tons are pressed together, they snap per- 
‘manently in place, 
1 recall one operation in which a Mur- 
hy button played af important part. We 
id to remove fully three-fourths of a po- 
t's stomach, sew the remainder to- 
gether into a small bag, tsing fine catgut 
itches, and then open anew channel 
rom the stomach into the intesti 
Making a small slit in the side of the 
stomach-bag, we inserted one-half of the 
‘Murphy button and sewed it in, place. 
Next, similar slit was made in a loop of 
he small intestine and the other half of 
the button was inserted and sewed fast, 
Then the halves, were casped 
tonether, bringing: the opening 
the stomach and the sit in the 


ly, 
svther over the button, providing 
a new channel for the food. In a 
few weeks, these tissues had 
grown solidly together and the 
‘Murphy button, no longer need- 


cid, was passed off by the body 
Sometimes an orm in the 
body turns trator and has to be 
removed, One such perverse part 
of the human anatomy’ isthe 
spleen, regarded by the ancients 
as the seat of bad temper. Hug- 
ging the lower ribs, on the left 
ide of the abdomen, it acts as a 
Storehouse for broken-down red 
blood-corpuscles. The life of a 
blood cell is about twenty days. 
When it is worn out, the remains 
act as a poison to the body un 
legs they ire removed. The iv 


u 


the surplus dead cells which the liver can- 
‘not turn into bile. 


it runs amuck’ orpusd 
destroying the power of the blood to clot 
As a consequence, the afilicted person may 
bleed to death from a simple scratch. 

ast year, a man filly years old was 
brought to St. Luke's Hospital, in New 
York City. He was white as a ghost from 
loss of blood. Transfusion failed to stop 
the internal hemorthage which threatened 
his lie. Blood in his body simply would 
‘not coagulate. 

In the operating room, Dr, Edward J. 
Donovan, the surgeon in charge, opened 
the abdomen an inch or so below the low- 
er left rib, He could see the spleen dis- 
tended f ice nara se. asthe 
trouble-maker. the organ 
from its attachments, he clamped the ar- 
teries and veins leading to it and then cut 
it tree, afterwards tying the severed a- 
teries and sewing together the abdominal 
“Sir hour after the opera 

Six hours after the operation, tests 
proved that the man's blood. was again 
Elotting satisfactorily. By removing 2 
whole organ from his body, his life had 
been saved. 

Th another ease, Dr, Donovan operated 
‘upon a baby, ten months old, removing 
an enormous spleen which weighed one- 
fourteenth as muth as the child himself. 
Tt'has been found that when the spleen 
is removed its functions are taken over by 
the small Iymph glands distributed 
throughout the body. 

‘An axiom of surgery used to be: Leave 
the tube carrying bile from the liver to 
the intestines alone or the patient ill 
In defiance of this axiom, Dr, Golder L. 
‘McWhorter, of the Presbyterian Hospital, 


He found that her bile tube was di 
ceased and completely obstructed. She ai 
already, the color of bronze from pro- 
longed jaundice, Her chances of recovery 
appeared slim. A less courageous surgeon 
would have declared the case hopeless and 
death would have been inevitable. But 
‘MeWhorter played a long shot and won: 


‘om the knile. When point touches the akin» cicuit fs formed 


‘He cut out both gall bladder and bile 
tube and then created a new passage for 
the bile by hitching the thin duct coming 
from the liver, which ordinarily cartis the 
bile to the gal bladder, to the intestines, 
‘This artificial passage functioned perfect= 
Jy. Eight years later, when the. surgeon 
saw the woman again, she was in excel- 
dent health 

Another axiom of the medical books 
‘concerns the skin, which, with its many 
functions, is actually an organ of the body. 

Lose a third of your skin,” it declared, 
‘and_you lose your life,” Recently, this 
belief was upset by the strange case of 
Luby J. Doty, of Memphis, Tenn. 

Doty started on a fishing’ trip with two 
companions. The car in which they were 
riding overturned, exploded, burned his 
‘companions to death and seared more than, 


4 third of his skin from his back and legs 
To keep the raw flesh from getting chilled, 
doctors placed him in a sheet-ion oven 
Kept at ‘a constant temperature of 103 
degrees F, hy four large electric. bulbs, 
For 412 days, Doty lay face downward jn 
this metal heater, His arms and head pro 
Jet so he oul read a play ard ta 
muse himself, At the end of his long im 
psonment.in’the oven, his seared. ‘esl 
fiad'cleared up, new akin was grafted on 
the bumed areas and his remarkable ree 
OL Retest nowsdayy wb 

‘ot infrequently,” nowadays, when a 
idney comes diseased itis’ removed. 
‘An author friend of mine has 
incen getting along on one kidney 
for years. He works ten hours 4 


this series, I have seen as much 
as a handful of brain matter re- 
moved by the surgeon from withe 
in the skull of the patient who 
made a complete recovery, Sim- 
ilarly, complete lungs are now re- 
moved on the operating table to 
save lives in desperate cases, 
‘The fact that a person ‘can 
walk the streets well and happy 
‘with only one lung is made use 
of by surgeons in treating certain 
cases of advanced tuberculosis, 
T remember one instance which 
occurred under unusual. circum 
stances. A star athlete had just 
crossed the finish line, a winner in 
the 100-yard dash, when hefainted 
and (Continued on page 105) 
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Food for Cattle Grown in Metal Cabinet 


A syxraern 
contained. in a shee 
metal cabinet seven fe 
high, and reported 

ble ‘of supplying 
cient" green herbage 
a herd of {wen 

has been devi 
The eabine! 


taing ten drawers i 
which tender maize pla 
sprout, their growth li 
ing accelerated by do: 
of a special solution of 
stimulating chemicals 
daily, Ten days f 
drawer Is carpeted with 


im Vereen, NEW TOOL SPLICES LIVE WIRE 
Mecaasicas hands now enable tinemen 1 reps 
a sigh tenon wie tying ae much 38600000 ls 
witout the neceityoff shutting of the. current 
wile they are‘workng A eteran Califor ne 
GS 5) tan Chester Coon, ie inventor ofthe new hot 
wire tools, By means of their clamps, hooks, and 
rxonnto, | Reg © Sllgalor wretch opens, the workers cae" fos 


US HOLE) 


TEETH ON COTTER PIN 
HOLD IT IN PLACE 


To oveRcomte the necessity of expand- 
ing the ends of a cotter pin in order to 
‘make it stay in the hole, an inventor has 
designed one providing with ratchet teeth, 
‘The pin is inserted in the nut in the usual 
way. In tapping the head with a ham- 
‘mer, one part of the pin is caused to slide 
on the other. This expands the pin, as 
shown above, tightening it in the hole. 


BLAME DAM FOR QUAKES 


Drarsixe the Zuyder Zee has pro- 
duced earthquakes in Holland, according. 
to Prof. Otto Braschin, of the’ University 
of Berlin, Germany, He says recent tre- 
mors are due to the dam that cuts the 
North Sea from the Zuyder Zee 


125-mile high tension line was changed. 
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Wires, tie and untie insulators, and tape joints while 
standing at a safe distance from the live cables, 
Each tool has a six-foot handle of Philippine ma- 
hhogany. The wood is chemically treated to insulate 
it, Recently the mechanical hands were used when a 


CLOSED CAR WINDOW IS 
OPENED BY A LEVER 


A. sew window control has boon de- 
signed by (wo Eurska, Calif, inventor, 
{ori the driver ofa closed Gar in mak 
ing’ hand signals. A fip of convenient 
lever allows the window (o drop open of 
is own accord. Only three-quarter of 
tam "on a crank handle ia requted 
tae the wi ain and Sa ay 

ek maybe stopped at any desire 
positon, and will not creep or drop until 
release by the lever, 


CORN LEADS AS MOST 
VALUABLE U. S. CROP 


Watar are the ten most valuable crops 
raised on American farms? The United 
States Department of Agriculture recent- 
iy answered this question from statistics 
compiled during the latest census. ‘They 
are, in order of their value, corn, hay, 
cotton, wheat, oats, potatoes, tobaccr 
oranges, barley and apples. Ranking just 
below the ten leaders come, in order, sugar 
beets, tomatoes, dry beans, grapefruit 
and sweet potatocs. New uses for lead- 
ing crops are being sought 


fre used to lice 
Sigh oleage 
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Beam of Light Carries Music 


JADIO fans witnessed a 
eae 
eis 

2 ae en 

a ray of light, 

cos tances ie 

City, an orchestra, pass before 

a microphone. No land wire 


linked it to the broadcasting stu 
dio half a mile away. Instead, 
biue beam of 3 $0000- 


the 


tops. At a studio window, a big 


Jens caught the beam and con- 
centrated it upon a photoelectric 
cell $0 that the music cou 


Sits wandpa ontheaks Sf 
clearly as the program received 
that many broadeast listeners 
were unaware of its unusual 
method of transmission. 

Using a ray of light as a tele- 
hone wire is not a new ides. 7 
john. Bellamy ‘Taylor, General 
lectric Company ploneer ia exe 

ploring its experimental possibilities, 
talked in this way from the sirship Los 
Angeles to the earth, and, more recently, 
transmitted voices to Schenectady, N. Y., 
from a mountain top twenty-five miles 
away. Until now, however, light-beam 
telephony has been virtually a laboratory 
plaything. A new system that made its 
debut. in the recent radio demonstration 
promises to make it commercially useful. 

How can you talk over a light beam? 
Simply by devising a way to make a lamp 
flicker in unison with the fluctuations of 
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‘This tron view ofthe searchlight shows the electric coil with 
isaide is A tlosesup af the lamp ie abave searchlight 


‘your voice. Then a photoelectric cell with- 
in the lamps range will serve as a receiver, 
the light pulsations being converted into 
electric and made audible 


ati So leo os oustin epoch 
can intercept its message, and can even 
be made invisible for secret. messages in 
“The main problem of ha 

main of experimenters has 
been to find a light sufficiently responsive 
to go on and off as many as 10,000 times 


Powerful Ray Speeds Radio Program 
Across Half Mite of City Buildings 


a second (a necessary speed to make 
speech or music sound natural) and 
Ti belnt ‘enough tobe projected 
great distances. Neither neon per 
Ee gratis kr fae Ee 
Teed in 2 deropbonecand sult 
Cie have combed ideally tee abs 
solutely essential qualities. 

‘Now the aay Tight source eq 
pears to have been found ina Tema 
able wireless lamp perfected by Elman 
B. Afr Tal egies and vet. 

te an oddy-abaped quar ta 
About, eight inches long, 0 hich no 
electric wires are connected. When the 
tube is placed inside a high-frequency 
Alectrie ell thimberul of mercury 
within it turns to vapor and emits a 
dazzling blue light that may be flashed 

fn anol at leat sot a 400,000 
times a second! Mounted in searchlight, 
‘as in the radio test described, the beam 
af ths lamp cartes for ave tes; and 
‘ore powerfl lamps of similar design tre 
eapected ta docrease the range to forty of 
By me The stem perm conan 
Cation by day or night fepardlese af tn, 
‘snow, or fog, according to J. L, Cassell, 
chief engineer of the New York firm de- 
veloping it. Its first commercial trial is 
scheduled for the end of March when an 
Seng wl Yen totale oe 
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carn to Know the 


. - This Is the First 
Article of an Unusual 
Series That Will Reveal 
the Secrets of the Sky 


HOUSANDS of people find 

‘astronomy the most fascinat- 

ing of hobbies, and thousands 

more would join the fun if 

they were not held hack by the 
belief that nothing worth while can be 
seen of done without first securing an ex- 
pensive telescope. 

When you see pictures of the latest 
lant telescope it is natural (0 suppose 
that any stargazing you could do with a 
field glass would be futile. 

‘But it isnt, It is still possible for ama~ 
teurs to make important discoveries. A 
few years ago an English clergyman was 
given the Royal Astronomical Society's 
medal for discovering a new star. He had 
found it with a pocket spy-glass of on! 
ten power, More recently, a vegetable 
gardener in California had a comet which 
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HOW To MAKE 

STAR. TRAILS 

WITH YOUR 
CAMERA 


he was first to discover, named after him, 
Many of the great discoveries in as 
were made with the simplest of 
pparaius or with none at all. Galileo 
jalilel discovered the moons of Jupiter. 
the crescent of Venus, the rings of Saturn, 
and the spots on the sun with a home: 
made telescope hardly stronger than a 
ten-power modern field glass 
‘As a matier of fact, the best way to 
start stargazing is by using the naked eye 
for you must first leam what the maps 
of the starry countries look like before 
‘you can explore them intelligently in de- 
tail with a glass of any kind. You have to 
know where to look for China or Russia 
fn the globe before you can find the exict 
location and surroundings of Nanking or 
Leningrad. ‘This comparison isn't far- 
fetched, for the countries of the sky-—the 


Great Bear, Orion, Perseus, the Lion, and 
$0 on—are’ just as distinetiy bounded on 
the sky map a8 are nations on earth 

Places in the sky lands are located by a 
kind of Intitude and longitude. Only 
through becoming thoroughly” familiar 
with the geography of these sky countries, 
‘or constellations, can you find with a 
{elescope the many’ breath-taking’ sights 
that will delight you when you do acquire 
a lass of ‘considerable powers. 

‘The trouble with most star maps and 
charis is that they try to represent the 
curved, hollow bowl of heaven on & flat 
Piece of paper, Another dificulty is that 
the beginner is confused by being shown 
the position of too many stars at fest 

Fortunately both these dificulties are 

to overcome with the aid of an ob- 
ject that everybody possesser—an old 
Umbrella. What could be simpler than to 
Jet the inside of the umbrella act the part 
of a miniature sky—and to indicate upon 
it, with white paint, the positions of the 
principal stars and. star groups as fast as 
Sou identify: them? 

“You will need to mark Jess than a dozen 
and a half stars in your umnbrela-sky to 
Start with, All the other important ones 
fan be found from these. If you take a 
few starit walks with your old umbrella 
jn hand, and a flashlight and a piece of 
‘white chalk in your pocket, you will soon 
have a sky-map of your own making, that 
‘sll show all the principal constellations, 
As you find new’ star groups, you can 
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Stars with an Umbrella 


oF 


Tar tile wos meade, Mote that nr Ieoee B08 


{indicate them in the light of the flashi 
with chalk dots, and later make the 
Permanent with a small brush and thick 
white water color paint. 

The inside of the umbrella 
fm the photograph at the head 
article, shows the position of the si 
Sars you had, better mark (o start with. 
‘Take ‘your white water color and mark 
them now as near as you can to the posi- 
tions shown in the small map of the um- 
bella on the opposite page. The scale to 
which this diagram is drawn is one-half 
{inch to the foot, 


‘ACH of the circles i the diagram 

(Ghort arcs of circles in photo) indi- 
cates. a distance of ten degrees along 
‘meridian of the sky—represented by a 
ff the umbrella, Note that there are nine 
divisions between the pole and the sk 
tquator (the edge of the umbrella). My 
lumbeella has twenty-four-inch ribs and 
the divisions are two and a quarter inches. 

Before you start out to locate these 
first stars in the outdoor sky itself, and to 
find others rom ther, chet isa inter 
esting experiment you’ can try with the 
Umbrella as it now is. Tt will give you a 
ood idea of the apparent movements of 
the heavenly bodies. 

‘Hold the umbrella over a anall table 
swith the rod ata slant of about forty 
degrees, little less than halfway hetween 
horizonial and vertical, Place your eye 
close to the near edge of the fable and 
fook up, along: the ‘umbrella. rod. ‘The 
Point where the rod. goes through the 
Umbrella fabric. will. then represent the 
North Pole of the heavens. The white 
Alot nearest the rod represents the pole- 
Star, Note that i is not exactly at the 
pole, but a little off the exact center of 
the northern sky. 

Tf you look at ihe far edge of the table, 
you Will see that a part of the sky oes 
down out of sight behind the table. Call 
the far edge of the table the northem 
horizon of the earth, the right edge the 
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By Gaytorp JOHNSON 


CANoPUS 


= SOUTHERN 


astern horizon and the left edge the 
western section of your aky line. 

“Then rotate the umbrella by is handle, 
meanwhile maintaining the forty degree 
Slant of the rod.” You can tll when the 
Slant is right by watching the short paral- 
det lines as they approach the far table 
telge below the pole. Four of the short 
fines should be scen above the table the 
‘at should be ben ‘ 

umn the Umbrella opposite to the way 
your watch bands go. This direction is 
Zalled “counterclockwise, As You rotate 
the umbrella top, none of the stars you 
have painted should disappear below the 
table tp horizon with the exception of 
Ven. This star should go out of sight for 
afew inches of its circular course after 
Zpproaching the horizon neat the north- 
wet commer of the table top 


HE rest of the sixteen stars you have 

plotted with white paint belong to the 
group of constellations that never set be- 
fow the horizon in their circular march 


stars never set: farther south, more stars 
set below the horizon edge.) 

‘The inside of the rotating umbrella top 
represents the northern half of the sky 
in its apparent motion from the eastern 
horizon to the western, We say apparent 
because the sky of course does not move, 
It only appears to do so because the 
earth is constantly turning the opposite 
way, from west to ea: 

If you would like to demonstrate the 


‘Eastin 
Horlaon 


actual rotation of the earth and the ap- 
parent otaton of the sky in a much more 
beautiful and. interesting way, you can 
tay the following experiment: 


TER dark on a clear evening place 

‘your camera on a tripod. at-an open 
window facing north, Point the lens up- 
ward until you can locate the polestar in 
the center of the ground glass of fin 
Then focus for ‘open the iris dia 
phragm as wide as it will ko, set the shut- 
ter fora time exposure and open it. Leave 
the camera with the shutter open for six 
hours if possible. 

After closing the lens and developing 
the film, you will find that the stars 
around the, poe have traced, many ares 
‘of concentric circles upon the film. If you 
have left the lens open for six ours all 
the ares will be quarter circles, for’ the 
earth, carrying your camera, has turned 
2-quarter way around in that time. 

To vary this experiment lace the cam 
cera with its lens pointing ‘upward toward 
the equator of the sky. For the latitude 
of New York, it should face southward 
at_an angle of about fifty degrees. The 
picture taken in this position will show 
the star trails at the equator of the heav- 
fens as straight lines, not as circles. You 

chy this i by looking up at the 
ends of the umbrellas ribs as they pass 
above your head in thé first experiment 
‘The little knobs on the ends of the ribs 
travel along the equator of your position 
in a. straight line. 

is still another interesting ex- 


periment which (Continued om pace 110) 
2 


Clow tubes for home lighting are here set ix a 
Sree they would be bd 
‘Sin by s translucent sereen throug’ which the 
fight would come ax daylight from the norte 


40 


yee 


Night vlew of the north approach of the Hall 
Stance atthe Chien Works Fae, The 


ROM a fixture on the wall of his 
laboratory, a New York chemist 
recently removed the electric bulb 


that had been burning there. In 
its place he screwed a midget, candle- 
shaped device resembling a radio tube 
fof odd design and snapped the switch, 
Several seconds passed. Then spectators 
saw a glow of soft, diffused light come 
from the tube. There was no glare; yet 
the mysteriously bright radiance of the 
tube seemed to pervade the entire room. 
Years of effort bad succeeded in apply- 
ing the principles of neon advert 

signs in what many believe to be the fr 
practical glow lamp for the home. 

New lamps for old! That is the prom- 
ise of engineers who, in a dozen labora- 
tories scattered through the country. have 
quietly been laying the groundwork for 
2 revolution that may eventually banish 


fashioned, wasteful carbon-flame 
of a few years ago. So why. change? 

‘The truth is that the indandescent lamp 
is stil far more efficient as a heating ap- 
pliance than as a source of illumin 
More than ninety percent of the electric 
energy it consumes, and for which the 
user pays, is wasted in the form of heat 
‘This waste is inherent in its method of 
producing light—heating a metallic fila- 
ment to the point where it becomes 
white-hot. Engineers seeking more eff 
cient lamps perceive the necessity of try 
ing new fields, for, as a research engineer 
for one of the country’s largest electrical 
firms recently said: 

“We believe that the incandescent lamp 
as it now exists is not capable of radical 
improvement!” 

‘The answer is the glow lamp—a min- 
fature counterpart of the neon advertising 
sign, from which it has been developed, 
and’ especially adapted to the home. It 
has no filament, and produces light by a 
principle unlike’ that of the incandescent 
Bulb. “Essentially it isa tube of glass or 
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GIVE OFF LIGHT 


for Home 


By ALDEN P. ARMAGNAG 


quartz, containing rarefied gas which be: 
Comies’self-lurminous upon the passage of 
tleetric current through it.The color of 
its light is characteristic of the gas that 
fills it; neon gives a red light, a mixture 
‘of neon and mercury vapor gives blue, 
im vapor a bright yellow, while 
white light has been obtained by a mix- 
ture of vapors or by using lamps of sev- 
cral colors together. Upon the particular 
as used depends, also, the lamp's efli- 
iency, It may reach surprising figures— 
as much as two or three times that of an 
incandescent bulb, 

‘That means that, some day you may 
light your home with glow lamps at a 
fraction of your present lighting bills 
And this is only part of the story. The 
low lamp emits so soft and diffused a 
Tight that you may stare at it without 

train or momentary blindness. Since 
there is no filament to break or burn 
out, a glow lamp will bum steadily for 
4,000 to 6,000 hours—many times longer 
than the average incandescent. bulb. 

When glow lamps are first introduced 
to the public, they probably will be used 
simply to replace incandescent bulbs in 
wall sockets, bridge and table lamps, and 
celling fixtures. Once they are accepted 
and their advantages are appreciated by a 
majority of home owners, however, they 
will enter a second phase of development. 
Architects planning new homes will make 
the most of their alluring possibilit 

‘Modern as chromium metal and 
back architecture, practical as stainless 
steel, the lamps afe expected to open new 
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vistas inthe illumi 
nation." Walls may 
te painted ining 
Tight instead of hung 
within, sce 
the new lamps, wi 
have no limitations in 
se ahape, oF coor. 
Ribions sid panels 
of lowing hues may 


grace the living room 
or study. It is pos- 
sible 

home own 


the colors in a room 
to suit his mood, by 
twirling a. knob ‘like 
a radio dial. A pre- 
‘view of these decora- 
tive possibilities of 
slow tubing is pro- 
vided on the exterior 
of the Hall of Science Building at the 
World's Fair in Chicago, where nearly a 
mile of tubing, the Largest installation ever 
made upon a’ single building, floods the 
walls with tints of blue, green, and red. 

Tmitation windows set into the walls 
of homes of the future, and lit by con- 
cealed glow lamps, will fill a room with 
soft, artificial daylight. The synthetic 
sunshine will contain invisible ultra-vio- 
let or health rays. This is no flight of 
fancy; synthetic daylight today lights 
the interior of an ultra-modern window- 
less factory at Fitchburg, Mass., where it 
has proved thoroughly ‘practical. In a 
home, an imitation window with a painted 


ightnes of the new todlum-vapr lap 


Jandscape may replace an unsightly out- 
Took, and give healthful sunshine twenty 
four hours a day if desired. 

‘Already: glow lamps have been experi 
mented with for illuminating offices, and 
have been installed in a few large’ resi= 
dences in this country, where they are 
used, at_present, mainly’ for decorative 
efecis. Their wide domestic use has been 
Gelayed while engincers wrestled with 
‘what scemed, at frst, a hopeless array of 
problems. 

For use in the home, glow lamps must 
work successfully on ordinary house cur- 
Fent of 110 volts 
reat of 2,500 ( 


LBOUND at a microscope, Prof 
Charles B. Lipman, University of 
California biologist, recently gazed 
fat what he believed to be the first 
living creatures from another world 
ever observed. Tiny germs—some round, 
some rod-shaped—swarmed beneath the 
lens, Despite their minute size, they were 
‘as fascinating to a scientist as any hypo- 
thetical man from Mars. 
If Prof, Lipman has correctly explained 
the germs’ origin, they came to earth car- 
sd by a flaming meteorite from the voids 
beyond our planet! Here, after centuries 
‘of speculation, seems the first credible in- 
ication that life exists outside the earth, 
"To test the possibility that living things 
might exist in other worlds, Prof. Lipman 
‘acquired a number of stone meteorites that 


orlds. 


= 


Robert E. 
Martin 


hhad fallen on the earth. He proposed to 
arrind these to powder and drop the powder 
in suitable culture media to see whether 
fgerms would grow. If so, evidence would 
be strong that the germs had survived the 
cold of the journey through space, the heat 
of the flaming meteor when it struck the 
earth's atmosphere, and the years the me 
teoric stone had rested on the ground or in 
a museum case, Of course it would be nec- 
essary to take extraordinary precautions to 
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‘Meteorites bring with them bacteria 
{om somembere tn apace,” was th 
cunion of Charles. Lipman, above aft 


make sure the meteorite was uncontami- 
nated by bacteria from the earth, 
‘Wearing cheesecloth masks, like those 
used by surgeons, Prof. Lipman and his 
helpers sterilized their instruments and at 
each succeeding step took elaborate pre- 
cautions to guard against earth-born bae- 


By treating the meteorite as shown below, Prof. Lipman destroyed earth-born bacteria and found germs from other worlds. 


A 


‘SOAKED 1K 


a BACTERICIOE 


I: 


| veaDey >= 
MICROSCOPE. > 
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iN ORDER OF SIZE 


MERCURY VENUS URANUS NEPTUNE’ 


WED FROM SUN BY JUPITER 


pee see 
BEDTEEEEATIESS 1 i wensisadi ln eliah Silo 
: BS sauce mls coos Wnt tae 
pp he ea chr 
ee eS 
acs ay te eas oe ea ee 
specsion awh ie gh sta i Re 
ys ae shes Sow fara oe 
consis eat ont ietace tiaoes 
Epler Peon laden eas 
ep i rreterre irai 
fb nua list a tn 


ind Fecent tests of 
its temperature and atmosphere show it 

even more favorable to life than once im- 

agined, There may be thousands of other 

solar systems like our own, each capable of ‘ 
Supporting life and possibly human beings. : 
Any attempt to imagine what sort of cre: 

tures inhabit these worlds has alway’ bee 
pure faney; hence the unusual interest in 
the germs found by Prof, Lipman, 

Could they be disease germs? Bacteriolo- 
sists doubt that possibility; they point out 
there is Jess than one charice in a trillion 
that germs capable of attacking an earth- 
welling being might have evolved on other 
planets. 

Bacteria look alike, but it is possible to 
identify and classify a new kind by delicate 
‘chemical and physiological tests. Dr. Lip- 
‘man believes most of the germs he has 
found in meteorites are closely similar to 
those on earth, if not identical—an obser. 

vation lending plausibility to the 
idea that other and higher forms 
of life outside our planet may 
be like our own, Tracing such 
forms of life, from the germs 
just found, will prove a thrilling 


teria, as shown in the illustration at 
the Bottom of page 42. So drastic was 
this treatment that it probably killed some Y 
germs within the meteorite as well as out- adventure for the experimenters 
side, yet some survived and grew and re- my the Faire, and will pen new 
produced beneath the experimenter's eyes! . ‘elds of investigation 

So startling is his conclusion that me- 
teortes bring germs to earth, that bacte 
ologsts cannot accept it until itis veritied 
by future independent investigators. Doub 
have already been raised. Vet Prof. Lipma 
himself answers many of them 

A flaming meteor may remain cold in- 
side during its brief plunge to earth, so 10 UH. Tt To a Th, 
germs within it might survive; that th f 
inary cold of outer space is also known, 
since recent tests at the University of 
Toronto showed germs could live after 
weeks of exposute in liquefied helium to a 


temperature of 450 below zero, Possible 
contamination from the soil? Some of the 
meteorites were picked up sterilized imme- F 
diately after landing upon our earth. 
a 
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MODEL OF DIVER IS FULLY EQUIPPED 


A rew months 
ago, Chief Gunner's 
Mate G. F. Boone, 
U.S.N, 


newly-acquired 
‘work, he devoted his 
spare hours 10 con- 
structing the work- 

model shown at 


plete working togs, 
supplied with air 
from 2 small pump 


pointing in the pic- 

fot forgotten 
are such details as 
a tiny sheath knife, 
‘telephone head set, 


USE PENDULUM TO TEST 
HARDNESS OF METAL 


Tesrtsa the hardness of a metal with 


hardness to be read from a scale 


propelled hy an air expecially suitable for 
Piast of 150 pound imenn and thin sheets, 
colder way of punching with a 


face against which 4 
Js directed, 


PLANE'S WHEEL HOOKS TRAILER TO AUTO 


Seexine a coupling for 
bile traller, engineers of a Detroit, Mich 


Jem in an airplane 
plete with its pneu 
‘was mounted ina fran 


‘This taller can be towed at sixty miles an hour when coupled to am auta By means of the airplane wheel used in the manner shown in the circle 
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Paddle Wheel Plane for Vertical Flight 


Winx paddle wheel airplanes be the 
nest great step forward in aviation? No 
less an authority than Dr. Adolf Rohrbach, 
hhead of the great German airplane firm 
that bears his name, is sponsor for the 
idea of replacing the’ wings and propeller 
of the conventional aircraft with immense 
Totating vanes. Almost simultaneously 
with the announcement of his plans 10 
build and fly such a eraft by this summer, 
aerop of similar designs by American in: 
vventors has been revealed. 

The new Robrbach plane will be able 
to rise or descend vertically, move forward 
‘or hover motionless in the air, and even— 
at least in theory—to fly backward. Tis 
fuselage resembles that of a conventional 
machine, but there the resemblance ends. 
Lift and propulsion are furnished by 
slender vanes, arranged in sets of three 
‘on a pair of revolving shafts that project 
from the cabin roof. Their tlt oF pitch 
is automatically controlled. so that they 
slip edgewise through the air in rising and 
resent broad surface to gve traction 
in descending, Controls to regulate the 

itch further have been developed at the 

ohebach aol 


This German pede 
die whee! plane will 
‘eteented thin 


A paddle wheel plane of Ametican invention, similar 
to the Robrbach design, was recently described before 
the Institute of the Aeronautical Sciences in New York, 
Tt has been patented by Haviland H. Pla cat 
engineer, and a model has undergone sat ind 
tunnel tests. A full-sized rotating-vane exigned 
tiy a New Vork engineer, and propelled by a 240-borse- 
ower motor, was described last month (P.M. Mar, 
733, p. 24), A variant of the design is embodied in an 
airplane ready for test at Orangeburg, N. Y., in which 
the vanes revolve sideward from the metal fuselage. 


GARAGE USES PLANE TO RUSH HELP TO WRECKED AUTOS 


Brutwoanos near Los Angeles, Calif, announce a new 
‘A phone call brings the repair man 
bby airplane. ‘The quick assistance recently saved a $3,600 
cargo of butter, threatened by 115-degree heat when the 
truck at right broke down in a Nevada desert. 


* ~ 


| GARAGE 


WE FLY TO YouR TROUBLE 
is rm 
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CAMERAMAN IN DIVING BELL 
TAKES MOVIE OF OCTOPUS 


Wats a live octopus-was added recently to Hollywood's screen stars 
complications for the cameramen resulted. A scenario called for views of 
the octopus under water, ut 6 get realistic views in a. swim- 
ming pool were failures. Technicians solved the problem by putting the 
cameraman inside a steel diving bell with walls 

hhalf an inch thick, completely equipped with 

ines and flasks of oxygen. Within this armo 

shell, the photographer descended into the Pacitic 

‘ocean off Santa Monica, Calif, and obt 

up shots of the octopus 


' 
ACROSS FIELDS 


A weewa 
horse that trots 


HORSE OF STEEL RUNS 


cares be am, 7 
children may be STEEL CANOPY GUARDS 
[eeDoubin‘saidte STONE AGE BUILDING 
canter along a road or Goverment engineers have just 
across a rough field erected the odd steel umbrella pictured 
Shove. to shelter from the elements a 
iwellth-century pueblo watch-tower 
‘Xviona Archeologists consider the mud- 
walled structure the most important of its 
kind. The Stone Age builders bored two 
holes in t 20 aligned that beams 
Of the tising sun teaversed both only: on 
Steed capable of draw- March ‘seventh and October teventh— 
ing 2 wagon. thus warning of changes in season. 


ENTIRE RAILWAY SYSTEM 
OPERATED BY ONE MAN 
Usrnovste by such modem problems 

as labor disputes. and 

litte one-man railway in England has suc- 

cessfully resisted the march of modemi- 

zation. The two-mile line, which connects 
the towns of Essex and Coryton, pos- 
sesses one engine, a single passenger 
coach, and a few freight cars. Its engi- 
heer is also the station master, porter, 
guard and ticket-collector, Twelve times 
4 week the train chugs along the single 
track, pausing at each level crossing for 
the opening of gates that bar sauntering 
pedestrians and livestock from the right- 
of-way. In this leisurely form of railroad- 
ing, grade-crossing accidents are unknown. 


Tein two miles 
— 
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Test Flyers’ Oxygen Tank in Air-Tight Vault 


Awam-nicur cham. 
her, reproducing _at- 
mospheric conditions 
40,000 feet above the 
arth, is being used 
by. British engineers 
in London to test o¥ 

gen apparatus design- 


Mt. Everest, world’s 
hnighest peak.’ Bundled 
up like Arctic explor 
cersand breathing oxy- 


metal yault proved 
the equipment would 
keep a pilot comfort- 


LIGHT IN BUILDINGS TESTED 
WITH TWO ELECTRIC EYES 


Is oon light straining your eyes? To that question, 
an exact answer is now being given by a compact 
light meter that shows whether an office, a factory, or 
-schoolroom is properly illuminated. Twin pl 
electric ells are set in a paddle-shaped instrument 
that, is held in the 

hhand and moved over 
the area be 

tigated. E: 
slightest variations of 
light show on a dial, 


slectrie 
Ininy part of 


COIL SPRINGS IN SHOE 
GIVE IT RESILIENCY 


By suiiotyc tiny coil springs into the 
sole and heel of a shoe, a Missouri shoc- 
maker reports he has combined the 
springiness of a rubber sole with the wear- 
ing quality of leather. Soldered to a metal 
plate, the cone-shaped stecl springs are 
inserted between layers of the sole during 
‘manufacture. They are said to add only 
slightly to the thickness of the sole. From 
the outside, the spring-soled shoes re- 
semble other footwear. 
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AUTOMATIC SECRETARY 
RUNS EMPTY OFFICE 


new office building, 
alled out, they can 


relary on duty. 
speaker are installed in each office. When 
the door is opened, a signal flashes before 
the girl at the switchboard in the lobby, 
She says over the loudspeaker: "Mr. 3 
out, If you wish to leave a message, step 
to the mi ‘The message is taken 
hy the operator, 


SECRET SWITCH OPENS 
LOCK ON CAR'S HOOD 


Coxtaoten by a secret switch, a new 
lock, designed by a Chicago, Il, inventor 
prevents an auto thief from lifting the 
car's hood to circumvent a locked ignition 
system, Electric latches are attached to 
the hood and the frame of the car and the 
wires hooked to the car's battery, The 
Jock snaps shut when the hood is low 
ered, The switch is used to unloc! 
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APPARATUS 
USED TO TAKE 
‘TINY PHOTOS 
‘Tals picture shows 
st he. mleroncope 
ie tnaerted to take 
tnieror properly ad 


| Blow TO TAKE 


\ THE, word of the microscope, just 
ns i out ordinary werk, we can (ae 
Pictures ag we travel Te imatters ithe 
What ind of a microscope we use #0 
Jong as it hay powers beyond thoe of or 
dingy’ magnifying gases, Of course, Hf 
sea ong ashe i the more 

Icesuble regione of this ay world we 
must have an instrument ‘with a power of 
A east one hundred dameters; that i a 
Iroscope, that wil magnify 100 times 
‘This s 200 diameters less than the power 
af the instrument orginally recommended 
feet ener but misses 

ow 3 series of delight 8 
‘wonderful sights 

"The type of camera used for making 
photomicfopapts is urimportant for the 
tiple reason that we do Not make use of 
its lens. On the contrary me remove the 
lens. Tae microscope seit form the lens 
system and the picture we see when we 
rng ree fo eas i rjc we 
the fim of the camera, In effec, the 
froscope acts lise aie map lantern; 
instead of projecting pictures upon. the 
wal, we projert then upon a senskive 
Photographie im. 

‘Although almost any type of camera 
except the very smallest tay be Used, 3 
piste camera that takes 4'x or 37 
Pictures i best suited for use with 2 mic 
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M 

ye. Such cameras not only give good 
Views but perinit us to. bring. the 
age to sharp focus on the ground glass 
plate before the film is exposed. Ho 

with a little ingenuity, the owner of a 
smaller camera can get good microscopic 
pictures, 

Tn this work fine and careful focusing 
Is essential for we are dealing with focal 
Tengths so short that hairsbreadth dis- 
tances count, A focusing screen is abso- 
Jutely necessary but the owner of a small 
film camera can remove the back of the 
instrument and fit it with a ground glass 
for focusing. If ground glass is not avs 
able, a piece of ordinary tracing cloth of 
the kind used by draughtsman can be used. 
Since it is necessary to remove and re- 
place the film in this process, the work 
‘must be done in a dark room.’ Each time 
the film in the back of the camera is 
brought forth, the illumination will have 
to be cut off from the microscope. 


REMOVE the lens from the cam- 

era and pull the tube of the micro- 
scope back to a horizontal position so the 
eyepiece of the microscope butts right up 
to the hole in the camera bellows former- 
ly occupied by the lens. Around this crude 
joint we wrap some soft black cloth free 
from dust. 

“The light for the microscope is arranged 
from above. Throwing a black cloth over 
ur head, we peep into the ground glass, 
at the same time manipulating the micro- 
scope mirror under the stage until the 
round glass is illuminated with an even 


3. 
‘Next a slide is inserted and we continue 
with our adjustments, focusing the micro- 


with your 


roscope 


cope and manipulating the bellows of the 
Camera until our picture in of the proper 
ize and the proper sbarpness, To do this, 
we may find it necessary” to 

camera upon books until just 


height has been reached, 


WEES, the focusing has been com: 
pleted, the light source is tured off 
and the plate oF cut film is inserted. Now 
‘We come to the matter of exposure which 
brings us face to face with the choice of 
film, ‘The newer films, with high color 
sensitivity, are best for microscopic work, 
If cut film is used, panchromatic film will 
bbe found both fast and faithful; but here 
photographic skill is required, to a greater 
extent anyway than ifthe slower: emul- 
sions are used. If ordinary film is used, 
several seconds © may be given 
with a low-power electric light, say forty 
watts, But how are we to control thi 

matter of exposure when we have to mani 
ulate a crude switch on a lamp socket 
in place of a precise camera shutter? The 
vwniter has found that a small electric key 
connected in series with the electric light 


raise. the 
the proper 
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NO 
‘BRASS CLIP TO 
IIT MICROSCOPE. 


saves, the problem, The detail of this 
little key are given in the draw 

"The guiit that we_have been des 
ing is rather crude, Those who wish to 
ursue microscopy in a serious way une 
oubtedly will wish to construct more 
laborate equipment. In the drawing on 
this page are details of a holder that will 
accommodate both a microscope and. a 
mera, This is made of soft pine. The 
card upon which the cam 
is provided with a slot $0 the camera may 
be moved up or down, This not only per- 
mits more rapid adjustment but insures 
‘against movement of the camera when. 
plate of film is inserted and also provi 
A convenient focusing position 


JX, NORKING with this eauipment, a 
Tittle practice will be neevled before You 
can adjust the size of the image correctly 
‘upon the plate, If the image on the grounl 
lass screen is not large enourh or does 
hot completely fill the plate, simply move 
the bellows of the camera out and re 
focus until the size is correct. Determining 
the proper exposure also may be a little 
dificult at fist so itis best to make a test 
by exposing and developing a few films 
of plates. Exposure depends upon two 
factors—the nature of the object and the 
power of the illumination. A fly's wing, 
for instance, is transparent and does not 
need as long an exposure as do specimens 
that pass less Tight 

‘As wve gain in skill, we find that we can 
photograph opaque ‘objects as well as 
transparent ones. If, for example, we wish 
to photograph a surface, we arrange our 
illumination above the stage of the micro- 
scope s0 that part of it strikes the surface 
fand is reflected off and up through the 
Tenses of the microscope system. 

Photography of surfaces is of vast im- 
portance to industry. Much of our prog 
ress in the compounding of new alloys in 
the past few years has resulted from the 
study of metallic structure made possible 
hy means of the microscopic examination 
of surfaces. Each metal alloy tells its own 
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story under the lens, and although the 
roscopist in this field cannot peer down, 
into the body of his specimens, by trcat- 
ing these specimens with certain acids and 
alkalies and by polishing, he can gain a 
complete knowledge of their structure and 
the effects upon this structure of the ad 
tion of various materials, Metallurgy 
lowes a great debt to the microscope. Mod- 
fem steels and the industrial progress that 
hhas come from them would have been im- 
possible without the careful work of the 
‘metallurgist using a microscope, 


LTHOUGH the amateur worker can- 
not gain access to the field of moving 
photomicrography, he will be interested 
to know that bacteriology and medicine 
have received tremendous help from 
source. It is one thing to see bacteria 
dead in pictures and quite another thing 
to make moving pictures of them for 
study. The habits of a number of deadly 
organisms have been discovered by this 
use of the microscope and camera. 
‘That the amateur who docs not have 
a camera may still make picture records 
of his microscopic studies, the writer has 


By BORDEN HALL 


Pictorial Records of Things 
the Unaided Human Eye Can Never 
See Are Easily Made With the 
Apparatus Described Here 


included a picture showing how drawings 
‘of microscopic objects may be made and 
colored with water colors, by persons of 


Bo training in art, By this method tiny 
sketches may be made as notes, or with 
a little more trouble, accurate’ detailed 
drawings may be prepared. To do this a 
small mirror of good quality is cut about 
fone inch square. This is held in a small 
bbrass clamp and placed on the end of the 


microscope at (Continued on page 98) 


” 


German Truck Is Easily Changed Into a Farm Tractor 


Tawek and tractor, in 
fone is an unusual vehicle 
sesigned by a German in- 
ventor. When it has been 
driven’ to the edge of a 
field, the rear end is jacked 
up and a demountable end 
less tread is substituted 
for the rear wheels, The 
converted tractor is now 
ready to pull a plow 
Uwrough the field. After 
the day's work is done, 
the rear wheels are re- 
placed, the tractor tread is 
hooked on behind as a 
trailer, the plow is hoisted. 

vard by a windlass at 

the rear of the 
truck, and the 
farmer is ready 10 
rive home, 


[Alter 4 day's wack, the tractor tread hooks to the 
truck and a windlass holata the plow up the runway 


GUARD OIL FIELD WITH 
CIGARETTE LIGHTER 


Disexvrive models 
of river steamsbips 
and ocean liners now 
‘aid German courts in 
fixing responsibility 
for marine accidents, 
and in passing on 
claims for insur 
At the start of 
held in a. speci 
a laree- 
scale map of the wa 
ters involved is spread 
‘out, Witnesses thea 
tuse’the models to il+ 
hustrate the positions 
of their vessels at the 
lime of the accident. 
After all have. testi- 
fied, a decision is ren- 


AN rxectaic cigarette lighter, shielded 
from the weather by a small roof, is an 
odd sight at a comer of a Beaumont, 
‘Texas, oil field. So dreaded 

fire here that workmen are 


dered by a judge, well 
carry matches. Violation of this rule is be fades, 

dered. almost as serious an offense etsCd in navigation, ine owes maritiene expert usin 
caer ae Hens and by four assessors, ailinion a the River “Elbe 


as it would be in a powder plant. To en- 
courage its observance, the owners of the 
field installed the lighter, just outside the 
danger zone, for the convenience of em- 
ployees who’ wished to smoke during the 
hoon hour. As a result, the field boasts 
an enviable safety record, 


OCEAN ISLAND FLOATS 


A penexict istind of floating vegeta- 
tion is reported by the U. S. Hydro- 
graphic office at San Diego, Calif. The 
‘wandering isle, sighted 1,500. miles’ from 
San Diego in the Pacific, is said to be half 
an acre in extent and to have trees twenty 
feet high growing on it. 


USE NEW PERISCOPE TO 
PROTECT BANK VAULT 


To MAKE it impossible for thieves to 

junder a bank vault while a watchman 
is making his rounds, a German optical 
firm has devised a new form of periscope 
to be inserted in the wall. Through its 
eyepiece, as shown at left, the watchman 
may scan all four walls. the floor and ceil- 
ing as thoroughly as if he were looking 
ina window, As an additional precau- 
tion, the periscope, when not in use, is 
protected with a heavy cover that locks 
fon so it cannot be tampered with. 
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Flyers Get Gun Practice with 
ipdel Planes on Ground 


ROBOTS STAGE REALISTIC PRIZE FIGHT 


Mecuaxicat men stage an exciting bux- swing their gloves up, down, or sideways 

ing contest in a new game invented for and duck with surprising realism. If one 
soris. Two contestants play 

if one of the box- 

‘Animated by a 

the figures 


NEW MOTOR FOR FARM 
IS ROLLED TO WORK 


AS ELECTINC motor that rolls to its 
work is the product of a German electrical 
firm. One man can move the heavy ma- 
chine, as shown above, Heavy Tims pro- 
tect the motor from damage. It is in- 
tended for use on farms, whe 

power plant is necessary, 
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LOCOMOTIVE CAN HIT 145 MILE SPEED 


USE RUBBER FUNNEL TO 
PUT WATER IN BATTERY 
Fiasco the cells of a storage battery 


with distilled water is simplified 
‘attachment for standard glass, frui 


jars 


designed by a Placerville, Calif, woman 
inventor, the device i & funnel-shaped 
fuber cap with a short tube atthe end 


‘The cap is screwed on the jar and carries 
the water into the battery withoat spil 
it when the jar is inverted. The flow 


Cavan by the pho- 
tograpber at so unusual 
an angle that it has the 
Pal lor figs new 
German locomotive is 
designed for a normal 
speed of two miles a 


capable of attaining 145 
miles an hour with 
‘wide-open throttle. The 
ig engine was built 
in the famous Krupp 


rks and is said to 
cmpley seam at uo 
‘usually pressure, 
Its odd design was 
scientifically worked 
out to minimize wind 


resistance and to deflect 
smoke from the engi 
neer’s field of vision, 
since at such speeds a 
clear view of the track 
is vital to safety, 


AUTOMATIC DIAL CALLS 
FLYING PILOT ON PHONE 


Raowo dispatchers along, the transcon- 
tinental airway of the United Air Lines 
now speak at” will to. the pilot of any 
particular airplane in light, by dialing his 
umber as shown above. The device used 
resembles a conventional dial telephone, 
but automatically selects the radio wave: 
length to which the desired crafts receiver 

sl. Tealso adjusts the volume of the 
radiophone tone. One of these ground 
stations makes contact with each plane in 
its territory every twenty minutes 


CARGO ’CHUTE LANDS EGGS UNBROKEN 


Ercury-stx pounds of food supplies 
were dropped from an airplane to a purty 
‘of girl campers at Big Bear Lake, Calif, 
the other day, in a demonstration of a 
new cargo parachute. A dozen egxs within 
the pack were unbroken when recovered, 


MERCURY IN TUBE GAGES 
TRAIN’S GAIN IN SPEED 


How fast a train can pick up speed is 
measured by an “accelerometer” devised by 
9 General Electric engineer. Its glass tube, 
‘mounted on a flat base and set on a window 


sill, contains mercury, When the train is 
standing still, the mercury 0, 
but surges backward as the train gains speed. 


This change in level 
to be read from a 


The ‘chute, devise Los Angeles, 
Calif. inventor. is provided with an elece 
tric ti (automatically opens it at 
a predetermined height above the earth. 
ig and would enable 
food to be dropped to castaway’, 
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New Instruments Help Architects 


eds of questions in 
Government research laborator 
Galston, England, where architect 
re offered! an advanced cours , 
heir profession, To find which 
coms of a house will he sunny ‘ 
hefore the house i built, a new 

bling a sundial i 

‘of a wall sectio 


upper ti 
un is represent 
able Janyp, which iss 

a vertical seal 


oF love 
marked 


cred 

with months of the year. Wh 

hie model is rotated above a clo 

dial indicating the time of day 

heams from the limp show the amount tivedurability. Even specialized pro 

of sunlight entering the window at any stich as that of making concrete pil 
.. In other tests, modem types of resistant to sea water. are studied i 

hituminous strate thelr feli- this strang rch Tab 


SCHOOL USES MACHINE TO MARK 
ALL EXAMINATION PAPERS 


Mich, 


have their examin 
rs marked and gra 
by robot scorers. In a tes! 
student is handed a list of ques- © RUBBER SLAPPER OUSTS 
‘ions with a choice of several “THE POLICEMAN’S CLUB 
possible answers, together with 

supplementary card bearing Rumuex slappers have taken the place 
numbers corresponding to the of wooden clubs familiarly known a8 bil- 
amawers, He uit a, punch to ies in the hands af ndanapels patie. 
mark upon the numbered card Invented by Chief of Police Michael Mor- 
the answer that he believes is rsey, of that city, the new weapon is 
correct. When the test is com- flat, heavy block of rubber with a slot 
pleted, the perforated cards are forthe fingers, Itis declared more humane 
fed into the robot machine. A and fully as effective as a club, for it can 
light flashes opposite each ques- a stunning blow without drawing 
tion correctly answered, and a blood or cracking a rioter’s skull, In the 
meter dial indicates the total photograph above, an officer compares the 
rade credited lo the student, slapper with the stick formerly carried. 
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Steel Shield for Policemen is Bullet-Proof 


METALS THAT VAPORIZE 
SECURED IN NEW WAY 
De h 


Air Maps for Army Made on Short Notice 


\ 


Dr: Francia. Bit 


MODELS AID CRYSTAL STUDY 


Wattre objects resembling the egzs of 
some fabulous creature, shown in the ac~ 
companying photograph, help, to make 
clear to engineers a complex but useful 
phenomena of physics. The models were 
gonstrcted by Dr. Francs Biter, West 
inghouse engineer, to illustrate the proper- 
ties of a crystal of iron in a magnetic field. 
Extremely deli 
cate measure- 
ments show that 
crystals, like oth- 
ce bodies, tend to 
be attracted of 
baeligtors 
extent by a mag- 
etic pole. The 
models express 
graphically the 
relative force of 
the magnetic ef- 
fect in different 
directions, 


Writes an army on th 
air map of a strategic posi 
ina hurry. So that they 
give the U. S. Amy twenty-four-hour.a- 
day service at any” point on the glo 
enlisted students receive strenuous ra 
ing afield at the new Army Air Corps 
technical school, Chanute Field, Il, Their 
developing trucks follow the observation 
planes’ on. scouting expeditions, In cold 
‘weather the trucks may roll ta. stop be- 
side a frozen stream, while students break 
the ee andl drop in bos o bua un- 
ning water. ‘Special developing processes 
Rave een worked out to overcome. the 
handicaps of temperature extremes, 


NEW PUTTY KNIFE IS 
MANY TOOLS IN ONE 


A rurry knife 
with an offset blade 
hasbeen introdue- 
ed. The ofset ede, 
‘drawn. toward. the 
user, Decomes a 
hook for the. re- 
moval of old putty 
as shown in the 
lower photograph. 
When the tool is 
drawn sideward as 
fa scraper on a keg 
‘of metal container 
(upper photo), the offset design guards 
the worker's knuckles. The versatile tool 
is also recommended for removing. paint 
and wallpaper—all of this is in addition 
twits use asa patty knife. 
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Experiments with Col loids 


g ee | 


wits) 


will form oa membrane ~ 


56 


By Raymond B. Wailes 


1TH 


peamm of light and a test Lube, the 
amateur can study the chemistry of sun- 
Seis, fops, and river deltas. 

Tike crystals of sand and suyar, most 
substances fall into two classifications—ihose that 
{orm true solutions with a solvent and those that 
unquestionably do not. Sugar particles stirred into 
‘eater soon disappear. ‘Sand, on the other hand, re- 
‘mains always visible and soon settles to the bottom, 

Unlike either of these, however, is a third and 
far more interesting group that neither disappear 
like sugar nor separate out like sand but remain 
suspended in the liquid, They literally hang in the 
Solvent as ullra-microscopie particles larger than 
the tiny bits in true solutions, yet smaller than the 
larger masses that separate’ out,” To these, the 
chemist has given the name “colioid.” 

Every time you wash your hands with soap you 
are making uie of a colloidal property. Paint 4s 
nothing more than colloidal particles of pigment 
Suspended in a drving oil and automobile tires con- 
sist largely of colloidal lampblack amd other ‘filers 
Sunpended in vulcanized rubber 

Milk isa colloidal suspension of albumin and ease= 
in, and eoflee is made up of colloially suspended 
articles. Unfortunately the color of milk ant 
Calee prevent their use in the tests that can be 
made i the home laboratory. “However, the amie 
teur experimenter can make a simple colloid. by 
adding water to\ some Tubbing alcohol or after: 
shaving lotion, A white precipitate will be formed 
vehich will ot settle out 

‘A it of rosin placed in alcohol diluted with water 
also produces a colloidal solution, Small particles 
suspended in the liquid give it a clouded, opaque 
Appearance. Unlike a precipitate, however, repeated 

jo remnuve the tiny parisien 

2 colloidal mixture often re- 
sembles a tue solution, In most cases, tho in 
suspended particles can n under normal 
Conditions. However, fa test tube cuntaining such a 


small particle wil 
AA bright cone of light will be formed in the liquid: 

This action of a light beam on a colloidal suspen- 
sion is called the Tyndall effect and the apparatus 
for observing it consists of a strong light source, 
such as an electric light bulb, and a large piece o} 
cardboard having a small ole pierced near its 
center. When using the light beam, hold the card: 
board shield a few inches from the lamp and place 
the test tube close to the surface of the card. 

‘The same visible beam of light is formed when 
bright sun streaks through a small opening into 
a relatively dark room, ‘The tiny invisible particles 
of dust in the air become insiantly visible, cach 
microscopic speck becoming a spark of light, In 
this case, the dust is ix colloidal suspension in the air, 

In the same way, the red of sunseis is due to 
the light reflected hy’ the colloidal dust in the atmos- 
phere. Also fogs hecome visible because of the 
tiny reflections of light from the droplets of water 
suspended in the air. 

‘The fine clay carried down by rivers is merely 
suspended in the water. When the river strikes the 
‘ocean, these particles of clay are thrown out of 
their colloidal condition and are precipitated out. 
As the precipitate accumulates, a delta is formed 
at the river's mouth. 
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for the Home 


Gold Solutions and Novel Gels Are 
Easily Made in Your Laboratory 
with the Apparatus Described Here 


‘Many substances can be made to appear 
in colloidal state, A solution of potassium 
permanganate, for instance, will produce 
4 colloidal form of manganese dioxide if 
Some “household hyttrogen peroxide is 
added to it. Several drops of iron (ferric) 
chloride solution in boiling water will pro- 
‘duce a rich, red colloidal suspension of 
iron hydroxide, 

Colloidal gold can be made in the home 
chemists laboratory in several ways. A 
Strip of aluminum placed in a solution of 
gold chloride will cause the gold to be 
‘deposited out in a colloidal condition, The 
resulting solution will be a purple red when 
the beam of lights viewed through i and 

yellow when viewed from the sie. 
Tar Galette for hh coperinan fan Be 
‘obtained from most drug and photographi 


supply store. 
Id in a colloidal form also can be 
obtained by forming an electric are be- 
tween two gold terminals or electrodes 
held under water. Pieces of discarded gold 
Jewelry will come in handy for this ex- 
periment, 


CONNECT two pieces of gold in series 
‘with some electric appliance, (such as 
1 toaster or heater having a rating of SOO 
‘or 600 waits) and the two terminals of an 
electric socket. ‘Then, after taping the 
connections to the gold strips to form in- 
sulated handles, touch the tips of the two 
gold terminals under the water. When 
the circuit has been closed long enough 
to heat up the device wired in series, 
slowly’ move the terminals apart to form 
ana 

This arcing will cause the gold to be 
distributed through the water ina col- 
Toidal state and the familiar blue color of 
colloidal gold will tint the water. Other 
metals, such as silver, ean be thrown into 
colloidal suspension in the same way. In- 
cidentally, colloids of metals. are very 
stable and often do not separate out for 
years. 

‘The amateur chemist also can grind 
substances until they are so fine they 
an be suspended colloidally. The graphite 
From a lead pencil, for example, can be 
round so finely with a mortar and pestle 
that it will become colloidal graphite. 

When small particles of liquids are 
evenly’ dispersed’ through solids they are 
called colloidal gels. Most common of all 
sels is the gelatin type of dessert that 
becomes a jelly-like mass when itis placed 
in the refrigerator. A comparatively small 
quantity of gelatin gives a large quantity 
of water a semi-solid appearance. 

In setting, the colloidal particles of gela- 
tin first unite with water and then join 
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ToAstea useD 
AS RESISTANCE 


DELTA FORME ay 
ACUMOATION OF 


WHEN SALT WATER MCETS 
"Riven THE SUSPENDED 
PARTICLES OF CLAY ARE 


CHEMIST 


SUSPENSION 
IN RIVER WATER 


the "imady 


'PRECIPITATED OUT 


with each other to form a. microscopic 
sponge-like structure throughout the mix- 
ture, Large quantities of water are held 
in the tiny cellular spaces 

‘A novel gel can be made from water 
slass (sodium silicate), Add an equal part 
of water to some water glass and to this 
‘add an equal amount of muriatic (hydro- 
chiorie) or sulphuric acid. Shake the re- 
sulting mixture and allow the gel to set. 
This particular gel is called the sili 
acid gel. 

In this experiment, you may find that 
the gel will set before the mixture can 
be shaken. If this is the case, dilute the 
acid and use less of it. 

Ii the gel is allowed to set in a U-tube, 
‘beautiful precipitation experiments can be 
performed. After the gel has set, 
ome lead acetate solution on top of the 
gel in one branch of the tube and a solu- 
tion of potassium iodide on top of the 
reel in the other, In a few days you will 


ingles 


notice the formation of artistic spa 
of lead iodide in the jelly-like mass, 

If potassium dichromate and. silver 
nitrate solutions are used in place of the 
solutions of lead acetate and potassium 
iodide, beautifl bands of color wll appear 
in layers. 


M*48E a similar gel from some water 
‘glass to which lead acetate has been 
added, place it in a test tube, and set it by 
the addition ‘of muritie (hydrochloric) 
acid, The familiar Lead Tree or Tree of 
‘Saturn (P.S.M., July, °32, p, 61) will be 
formed when a thin strip of zinc is pushed 
into the mass. 

‘An interesting experiment with ordinary 
unflavored dessert gelatin can be demon- 
strated by making up a gelatin solution 
according to the directions on the package. 
While the gelatin is stil hot pour i ito a 
test tube and add a small erystal of potas- 
sium dichromate, (Continued on page 109) 
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SELP-OPENING TABLE 
Pressing a button, eet in 
te "tie. beige 


. (Conveniences 
THAT SAVE TIME 


ALL-METAL 
tiun ey 


SHIELD FOR PARING KNIFE, This 
Simple attachment ts any paring 
potatoes ate peeled quickly with 


BREAD KNIFE ALWAYS HANDY, Inte « groove at 
Sede breadboard, the 


he side 
ite ea snugly so ea ‘iad 
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NozzLE stop. 


When Natural Laws Look Wrong 


"This apoct pulled up the incline by a 


ing rolls forward, windiag wp the string 


Pulling the string tied spoke 0 alippi 


LEVER ACTION MAY MOVE OBJECTS IN MOST 
UNEXPECTED DIRECTION 


You can't always trust your eye. What you think you see may be 
wholly different from the facts. The truth of this statement is proven by 
the strange experiments illustrated on this page. For instance, does it not 
surprise you that pulling the string, in the upper picture, will make the 
spool roll wphill and veind up the cord? Or that the wagon wheel in the 
lower view, is revolved fowurd the person who pulls a string attached to 
‘lower spoke? Here the action is that of a lever as long as there is no slip, 
the ground becoming the fulcrum. Note the spool’s rim is very large 


BIG SHIP ADDS NO WEIGHT 
TO BOTTOM OF CANAL LOCK 


1s ritene more weight on the bottom 
canal Jock, when a big ship floats iit, 
hen it is full of water? No, if the w 

is unchanged forthe si 

of water exactly equal 
‘To prove this, il pu 
and set it on'a seale ( 
A.weighted vessel in the water (upper rish:) 
‘The total weight remains the same, a5 the disl 
shows, regardless of the second vessel's con- 
tents." Just water enough to offset the added 
weight Is spilled over the edge of the pan, 


AA big ship floating i a canal 


BREATHING 
IN WATER 


Di you ever hear 
of persons walking 
under water, and 
breathing through 
lubes, as. shown at 


Oreo aie pe 
Sure is. distinc 
felt. A few feet 
deeper, I presses 0 
heavily upon chest 
2! atxdomen that 
the Ureathing mus- 
les cannot expand 
fhe lings 40 alt can 
enters You can 
freathe out but you 
fan not breathe in. 
‘The man in the pice 
ture wil find iim 
posite co breat 
ra diving su 
ale pressure balances 
veater pressure, 


EQUAL WEIGHTS AT UNEQUAL 
DISTANCES WILL BALANCE 


Loox at the figure above, you would. at 


‘That's another case ‘here your e 
Six joints, marked with white dots, 
pivoted: the other joints are solid. AS a 
result the left weight is balanced by the right 
‘one. If you look closely you will see that the 
downward pull of each weight is applied only 
at one of the two rigid points, 


HORSES TUG AT HEMISPHERES 
HELD TIGHT BY AIR'S WEIGHT 


By tHe experiment pictured below, Otto von 
Guericke, seventeenth-century scientist, demon- 
strated at Madgeburg, Germany, the amazing 
force of air pressure, He fitted together a pair 
‘of twenty-two-inch hemispheres of copper and 
pumped out the air between them. Then it 
took sixteen horses to pull them apart, Eight 
horses could have done the job if they had all 
‘been hitched to one hemisphere while the other 
was anchored to a tree. 


€ 


< 


Fig Si gE aoe 
CE LYRIRL 


‘Two hemiaphetes, from which the aie has been pumped, are held together so tightly by air pressure that many horses are needed to pull them apart 
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How to Build an ¥- 


Electric 
Organ 


FOR ABOUT FIVE DOLLARS 


ITH its deep, mellow notes, the JOLouo 
clectrie organ is fast. gaining See 
‘the musical limelight. 


‘Asa rule, 
are large and costly. 'Y 
of a new hat, you ean build 
2 small organ that was featured in a recent 
Coast-to-coast radio, broadcast. 

‘Complete, the original instrument 
its deaner, Elmore B. Lyford, a New 
York electrical engineer, litle more than 

Tm spite of its low cost, its 

rich organslike notes delighted the ¥ell- 

ists that fingered its keys 

and its simplicity interested the engineers 
that examined it 

‘AIL you need to build the organ is nine 
50,000-obim vasiable resistances, 008 
microfarad condenser, some brass, a type 
4 voltage regulator tube. a socket, and a 
few feet of insulated connecting wire. For 
power, the organ uses three forty 
fiveovole Bebatteries, 

‘Although the organ can be cone 
nected directly to a loudspeaker, best 
Fesults are obtained if an audio am- 
Dlifer is used with the speaker. OF 
Cour, i you have made To, 
You can use its amplifier and speaker 
iby’ making connections to the detector 
{ube of through the phonograph jack 
attachment. 1a. the photograph, a 
Separate amplifying unit and speaker 

"The keys can be bent from strips 
of ‘brass ‘or ordinary push buttons 
fan be used for the contacts. Tn fact, 
iT you are really ingenious, the Key 
board of an old toy. piano can be 
rigged as your electric console. Al- 


these instruments 
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though only eight keys, corresponding 
to the scale, were used in the original, 
more can be added to obtain the in: 
termediate tones. 

With the tube in place and the 
organ connected to the speaker cir- 
cuit, you are ready for the simple 
{uning operations. As shown in the 
diagram, each key circuit cootains a 
‘arable resistor. ‘This resistance con- 
trols the tone of the note forme 
When that particular key is pressed, 
The resistances should be adjusted 
until each Key, starting at the lett, 
produces a note in the scale, 

‘The master resistance, marked A 
in the diagram, controls the tone of 
the entire range. Increasing this re- 
sistance lowers the entire’ tone of 
the scale and decreasing it raises it 

iene lay Uee erp rete 
only one key at_a time. Tn the be- 
inning start with a simple tune, and 
Sou will be surprised how easily you 
an pick out the notes by cat. As 
cach key is pressed, your loudspeaker 
will reproduce the notes in the rich 
{remolos characteristic of a fine organ. 
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TAPPING AUDIO AMBLIFIER AT 
FIRST AUDIO TRANSFORMER 
Ok PNONOGRAPH PICK UP 


HEN a good loudspeaker and 
amplifier system is needed, the 
radio fan need look no further 
than the carefully designed ci 

cuit of his broadeast receiver. 

“tachment ike minature 
and phonographie pick-up that require 
uin_amplifier can be wired directly to a 
receiver's audio circuit, 

‘Although connections could he made by 
hunting out the first audio transformer, a 
simpler method, 
‘edge of the cite 

For example, the easiest way to connect 

to. the audio am- 

p vers is to utilize the 

Connection prongs on the hase of the d 

tector tube. Being wired in this wa 

Will not interfere with the regulse oper 

tion of the set, 

If the receiver’ is wired for electric 
operation and employs a five or six-prong 
detector tube. connections generally can 
be made to the cathode and plate prongs 
Fit remove the detector tube, 10 the 
set is a superheterodyne, remove the sec- 
‘ond detector tube. Then, bare the ends 
‘of the two insulated wires connected to 
the microphone. twist one around the 


cathode prong, twist the other around the 
plate prong, and replace the tube. pushi 
a 


to Your Set 


By John Carr 


Fins AvDIO 
TRANSFORMER 


it firmly back into place. The microphone 
then should be ready for use. although re- 
Yering the connections may’ give beter 
results 

In a similar way, microphone connec- 
tions to A. C electric sets can be made to 
the plate prong and ground and to the 
cathode prong and ground. Which of the 
three sets of connections will work best 
with a particular receiver can be deter 
mined, only by experiment. Under n 
conditions, however. make a connection 
to the ground of a D. C. operated set. 

The plate and cathoxe prongs on_ the 
detector in electric sets can be identified 
by their relative positions on the base of 
the tube. Hold the detector tube in front 
of you, bottom side up. If it has five 
‘prongs, rotate it until one prong. set apart 
from the rest, is nearest you. The cathode 
prong then will be the one furthest to 
your left and the plate prong will be the 


a eee 


This nexponnive adapter is wned 
‘nt cathode, 
i the 


oe furthest to your 


right. If the tube hay 
six prongs. the cathode 
nals will take 


et prongs are away from you, 
In D, C. electric and battery-operated. 
letector tube of the four 

‘one wire from the 


ther to 
‘The plate prong will be the 

our right when the tube is 
Je up. in front of you with the two 
irget filament prongs away from you 
Although a phonograph pick-up attach= 


‘ment can he wired into the audio system 
in this same way or into the first audio 
transformer as shown in the drawings, 
etter results 


ill be obtained if it is 

with the grid or cathode 
circuits of the detector tube. Being con 
nected into the input of the detector bet- 
ter results often ae abtained as the tbe 
increases the volume, 

‘When the detector tube is of the sereen 
svid type, the pick-up can be wired in 
Series with the grid cap connection at the 
top of the tube 

“To obtain volume control with an elec- 

pick-up device, a potentiometer 
{0.000 to $0,000 ohims) should be con- 
nected in series with one lead. If de- 
sired, an inexpensive combination plug and 
Potentiometer can be used. 

Tt you have no microphone and wish 
to make announcements during a phono- 
raph record program, you can use a pair 
of ordinary headphones. Connect the main 
terminals of the earphones to the ampli 
fer, short circuit the binding posts on one 
of the ear pieces, and talk directly into 
the other, A cone speaker also can he used 
fn the same way. 
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~ New Radio ‘Ibe 


HAS NO FILAMENT 


ADIO tubes, that operate without 
the usual 'A or filament current 
supply, were demonstrated recent 
ly toa group of radio engineers, 

Having no filiment and requiring but 
‘a single direct-current source, the new 

resent an interesting contrast 
sctots and amplifiers of present 
radio. 

Dr. August Hund, the designer of the 
tube with no filament, has made tests with 
hhundreds of these tubes of various shapes 
and sizes, Simplest of all is a small fuse- 
like tube contatning but two internal elec- 
trodes and having a third element in the 
form of a narrow clip or band that is 
placed around the middle of the glass con- 
{ainer. In the photograph above, Dr, Hund 
is shown holding one of these special vest- 
pocket size tubes, 

‘The main difference between these new 
tubes and the modem variety is the method 
Of obtaining the emission of electrons, In 
the present-day tube, a coated cathode, 
heated by the current oblained from an 
battery, is responsible for the necessary 
tlectron vmission (P.S.M., Dec. 32, p.61). 
In Dr, Hund’s tube the electrons are 
formed by the simple fonization of a gas. 

The schematic construction of one of 
the larger 


amentless tubes is shown in 
the drawing. The glass bulb, contains 
neon, argon, of even ordinary air. In the 
center, is & rod-like element that projects 
up into a hollow metal cylinder whose 
sles are provided with a series of small 
hholes arranged in fines. It is this com 
nation of elements that causes the ioniza- 
tion of the gas when a high voltage is 
placed across them. The ionization of the 
gas, produces electrons, 
rounding the perforated cylinder is 

a spiral of wire which performs the func 
lion of the grid in the modern tube and 
surrounding ‘this is a second element, 
‘wound ina slightly different manner, which 
acts as the equivalent of a plate, 

In use, the large filamentless tube is 
connected as shown in the drawing. ‘The 
audio or plate circuit and the electron 
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emitting electrodes receive their power 
from the same direct-current source 
Tecause of its simplicity, the small fuse 


like tube is of special interest. In the 
diagrams it is shown being used in a one 
tube receiver, Incidentally, a tube of 
similar construction is being used in an 
experimental one-tube receiver inthe 
photograph in the circle. 

As in the larger tube, the glass bulb 
contains a gas and a high voltage placed 
‘across the two elements inside the tube 
causes the gas to be ionized. The third 
dlement, an ordinary battery clip snapped 
‘over the glass container at the point where 
the ionization takes place, is connected 
into a tuned circuit as shown and sets up 


rent between the two inner clectrodes— 
increasing or decreasing the flow af direct 


| 
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ee ——} By George H. Waltz Jr. 


current through the er phones according 
to the fluctuations of the signal. Tn this 
way the action of a detector is obtained. 

In the laboratory, filamentless tubes 
have been operated se oscillators, ampli- 

s, modulators, and demodulators. ‘They 
ferform all the‘functlons of tbe modern 
thermionic tube. 

Having no heated filament, such tubes 
should have an almost indefinite life, In 
tests, a score of tubes has been operated 
continuously for hundreds of hours, 

The simple construction of the tube 
and the fact that a cheap gas replaces a 
relatively expensive high vacuum should, 
experts feel, make the tube inespenive 
to manufacture. 

Although these tubes are still in the 
stages of development, they are a labora- 
tory reality that their designers feel will 
he a commercial product within ay 
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Choose Yi 


eNPARK 
PLUGS 


to Fit Your Car 


ATE one Saturday night, a short 
rman bustled. into the small 
salesroom adjoining the Mod- 
Garage repaie shop, 

Gor six new spark plugs just like 
these?” he asked, pushing a soiled 
newspaper package across the counter 
to Joe Clark. 

i Wilson, wiping his hands on 

a piece of waste, poked his gray head 

through’ the open repair shop door. 

Hello, Mr. Hardy,” he called. 
“Looks as if you were going to spend 
Sunday working on your car’ 

“Just going to pui in a new set of 
plugs. replied Hardy. These Took 
pretty ba 

‘Gus picked up one of the old plus 
tnd scraped the tip of the insulator 
With his thumb-nail, “They're not in 
uch good! shape,” he agreed. “What 
type af you buy this ime?” 

ye same kind T've been using 
of couive," replied Hard 

“If your car's in good shape, that’s O 
.” nodded Gus. “But sometimes. par- 
ticularly after the ear gets old, a different 
type may. work bett 

Gus reached across the counter and 
selected several plugs from a trim metal 
rack on one of the stock shelves. 

“You know,” he said, “manufacturers 
make a lot of diferent kinds of spark plugs 
now—hot plugs, medium plugs, and cold 
plugs. One concer makes eight types for 
Automobiles, each for a different tempera- 
ture range.” 

me new. scheme to sell more spark 
plugs?” said Hardy sarcastically. 

"NOPE. it's on the evel. If your motor 

runs cold and your plugs foul, you 
need a plug that runs hotter. On the other 
hhand. if you get presignition knocks and 
the motor overheats. a colder pluz may 

help. Of course, if your motor's in A-T 

shape you can keep on using the same 

type of plug that was in the car when 
you bought it.” 

“How can one plug be hotter than an- 

* demanded Hardy. “Is it the spark 
that’s hotte 

The spark hasn't ansthing to do with 


os 


Martin 


our 


By 


Bunn 


it.” Gus explained, picking up one of the 
new plugs from the counter. "A hot plug 
has larger ‘body ‘inside the esliner- 
Naturally. it runs hotter than a plug of 
the colder type. A hot pluz burns off the 
excess oil and keeps the tips cleaner in a 
motor that runs cold 
HARDY examined the plugs close! 
“Of course,” Gus. continued, “ten 
thousand miles is about all you can expect 
{o get out of any set of plags, And you'l 
only get that if they're kept clean and are 
adjusted now and then.” 

“Say. that stone crusher of mine has 
heen pounding some lately. Maybe colder 
plugs! are what I need.” Hardy. said 
thoughifully. “I think Tl try a set. By 
the way, Gui,” he asked as he stuffed the 
six new plugs into his coat pockets. “ 

trick about cleaning pl 

‘None, if you're careful. After al. only 
about four things can happen to a. plug 
the insulator tip can foul with oil and 
Soot. the points can burn or foul the air 
sap ean be wrong. or the insulator can 
get damaged,” Gus enumerated. “You 
ever want to serape the carbon off the 
ator. Wash it off with gasoline. Tf 
you scrape it with a knife, nine times out 


‘of ten you'll chip the glaze on the porcelain 

Sind te jnsulator wil leak eectrety. 
“A safe way to clean plugs 

eid sil. piled to " 

cline. To clean the points, take a 

Square of emery cllt douhied over 

‘Brmaie fs on the outsides “Tear ap 
ween the points easily.” 

jow about testing the thickness of 
the air gap?” asked Hardy: 

“That depends on the car,” replied Gus, 
“The ap should be set to the specifica- 
tions given for the motor. It’s different 
for almost every make of car. If the gap's 

. the motor will miss on long, 
Deavy pails at slow speed. If it's too nar- 
‘oul have trouble at high speed.” 


to Use an 
ed toothbrush dipped in gas- 


0 BAD plugs always show up in the 
way the motor runs?” 

“Not always. You can haye six bum 
plugs in your car and still think that it 
running O. K. But you'll find a big 
ference in the amount of gas you have 


errupted Joe. “Henry 
Dunham put a new set of plugs in his 
thus last month and claims he's getting two 
cor three miles more out of every gallon 
of gas.” 

“T don't sce how you can tell whether 
spark plug is any good," put in Hardy. 
“They all look the same to'me.” 


“You can find (Continued on page 111) 
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MODEL MAKING t HOME WORKSHOP CHEMISTRY: THE SHIPSHAPE HOME 


How to Build a Colorful Model of the 
FAMOUS EIGECIING GALLEON 


By Caprain 
E, ArmiraGe McCann 


‘UR new ship model ian Elis 
‘bethan galleon, the Revenge— 


ag picturesque and colorful a it 


He fighting ship as ever bat(led 
fon the high seas, 

‘The Revenge insted only from 1577 to 
1501, but she eared undying fame, Un- 
der Sir Francis Drake she covered herse|{ 
‘with glory in the defeat of the Invincible 
Spanish Armada. Her greatest fame, how- 
fever, was gained under Vice-Admiral Sir 
Richard Greynville in a battle off Flores, 
in the Azores, All alone, she fought for 2 
day and a night fifty-three Spanish al 
eons and finally surrendered under terms 
She was later lost in a storm. 

‘This model can be very gay without 
taking any liberties with the facts. Thoush 
it fs essentially correct for the period in 
a ct hull is built in the 
easiest possible manner from a fig-sa 
eenterboard and two side blocks. 
Hazing, (00, i somewhat sbepli, 
though’ it appears to be complete ‘an 
complicated, 

‘Altogether, the model is a much sim- 
pler one to build than those we have bees 
describing for some time past. Our mot 
have been made more and more elabora 
and exact in details, This is as it shoul 
be because it means progress, but th: 
who have lately taken up ship model mak- 
ing, as well as advanced workers who wis! 
1a change from more difficult tasks, will 
find this new model much easier to coo. 
struct than such ships as the whaling bark 
Wanderer and more colorful than Unites 
States Navy ships like the Texas. 

‘The Revenge was known as a “great 


ship of the second sort.” She was rated as 
of 500 tons, with dimensions about a. 
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e hull by this 
21 in. is requit 
is is marked 
avy line shown 
slots in it are to 
rudder can be part 
represent the 


but wood 
anil a. strong: 
bow 
dotted line 
C and. setting 
fler the 

Next, two pieces of 
of other soft 

14 by 43% by 


length of eel 

, beam 32 ft d 

15 ft The model Is 
and 25 in, high 


on type of whi 
lent example oF 


by. Drake 
masterpiece of naval construt Th 
Spanish galleons were bigger and higher 

but were invariably beaten by the E 
because the latter w 
handled by real sail 
To make this model it 
have full. sized drawing 
can be enlarged fro 
given, but itis, of course, easier and m 
tory to obtain bluepsints thats 
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beauty f the model 
Vitiety of esloring 


ives the Revenge a fal inspe places 
Tnslse the model ix well os 

shown by the dash lines marked in the top of B. On the side, mark the 
B on the sheer plan. The con- line of greatest beam, Shaye away from 
Struction lines Ii to VII that to the top of B to form the tum- 
should be drawn right around ble home. 

these pieces, On the top sur- On pieces of cardboard make a series 
face of each the outside line of templates from the body plan, but 
of the half breadth plan should only to the top of the heavy lines there 
be drawn—the line that pre- shown; the double lines above represent 
resents the widest part of the hull the bulwarks, Shave away each sidepiece 

Now cut away to the profile, and cut until the templates fit at their respe 
cor shave away to the breadth line. Cut tive stations, Be careful to hold the tem- 
the top down to the sheer line. Re-mark plates at a right angle to the block. Not 
the construction lines, With dividers, mark the bluff, rounded bow and somewhat 

hollow part under the stern, 

From the plan, mark the outline of B 
fon both sides of 41, then glue on and nail 
these sidepieces. One side can be nailed 
through 4; the other can have a few 
nails toed 

Cut the beakhead C with the grain 
lengthwise, Make an oblong slot in it for 


the gammoning (bowsprit lashing), and 
bore a hole for the forestay, Make'a V- 
cut at each side to mark the continu 


tion of the stem. Glue this piece carefully 
Cut the deck (Continued on page 91) 


KEY TO DRAWINGS 


Tate parts of the Revenge model have | 
ticen ven’ the’ following identifying 
letters on all the drawings that” are 
to be wied throughout Uke series 


A Centerboard Mf Forecast deck 
ib Side blocks’ Stern board 

€ he © Bulwark 

B Beak deck Beak bulwark 

E iataltbead, Under ser board 


r 
Q 

R Stern galery 

S Hawse holes 

T Channels eisht) 
t 

v 

W 

x. 


© Overlay 
fi Sed balktend, 
B Overly for H 
J th balkbead 
{Overlay ford. XXCs 
K Quinerdeck’ 

EPoopdek ZG 


Flrurenead 
Stern lantern 


Atco, not ketered, four fags and stats 

tachors tan Parsee ited a nae? 
| igvss posable fo the‘ocee in which 
|_ a ae ne mae 
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REMARK 


Dogs made 


Vow have probably sven 
animal novelties mate by twisting pipe 
Cleaners together, Im most cases they a 

Comical enough, but sti and groterque— 


‘dmost childish, It is therefore a revels 
tion to see, from the alustrations uccom 
punying this article, what lifelike results 
fun be obtained by’ one teho is skillful at 


this. postin EDITOR, 
S MAKING novelties from fuzay pipe 
cleaners, it is perhaps best to start 
with & familiar animal like the dog. 

If you have a few cleaners and a pair of 
pointed nose pliers, you have everything 
hecessary’ for your initial attempt. When 
You have completed a natural looking 
Tittle dog, it ean be used as an ornamen 
radio cabinet, desk, of occasional 


he size is optional, but small does 
easier at the start, The length from 
to the end of the tail may he about 2 
in. and the height 1 in, 


Bend a cleaner to form 
fone curved piece from 
the muzzle to the end of d 
the tail Let it be long SS 


ithe nose end; you can 
Cut the surplus of later 
en the length of the muzale has bees 
determined, "Vou may ‘leave the tal 
Straight i you prefer it that way, of double 
it ack yo make i more stocky 

Now fasten the end of another cleaner 
securely at the base of the tal and twist 
ittightly around the main part of the 
Skeleton’ to. form the body. "Twist this 
Tightly puting one turn close agains th 
thhee, ahd wind on another layer or two 
toybuid ie to the right thickness, 

"The eaty are formed from a singe pce 
doubled in two. places and. fastencd at 
the top of the forelegs. Wind. another 
Inver over this. slanting athe froat shou! 
ders, to. make the neck, Crisseross th 
tums Hetween. the cars to. old them in 
pince. Then wind the muzzle, the Tenth 
Uepenting on the Drew of dog som an 
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modeling. It will be necessary to wind 
more than one layer on the neck and 
muzzle to build up the thickness. 

‘Any: short pieces left over will do to 
wind high up on the legs, close to the 
body. ‘Then clip the legs off the correct 
length and bend to their natural form, 

The eyes and nose may be indicated 
with ink spots, or small glass headed pins 
Cut off short and with a touch of glue on 
them, may be used for eyes. A slight twist 
to the head will give the completed dog 
natural expression. 

Practice and close observation are the 

‘of success—Watntx F. HULt, 


FUNNEL ACTS AS HOLDER 
FOR A FLASHLIGHT 


As onptsany flashlight is sometimes the 
‘only source of light available for unex- 
pected repair jobs about the home. To 
keep it spotted right on the work, if you 
have no one to hold it for you, is noi an 
easy matter, but it can be done by using 
a funnel as shown at the left, Tie together 
the ends of a piece of string about 8 or 0 
in, long and loop it around the light and 
the spout of the funnel so that you can 
shift the flashlight to any desired angle 
It is surprising what a large range of ad- 
just 

‘Simple expedient. and it is a 
possible to obtain a funnel 


rom Pipe Cleaners 
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MOUNTING 
TOY PLANE 
A piscarpen 
set of toy chime 
wheels anid an old 
aimplane toy, if 
placed at oppo: 
site ends of a3 
ft. length of 
broomstick, will 
give a small boy 
many hours of 
fun playing aviator, Tt is best to mount 
the plane at such an angle to the stick 
that it will be approximately horizontal 
when the boy gets astride or “rides” the 
broomstick —D. A. Bertrn 
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How to Keep Paintbrushes so They Never Need Cleaning 


Wares relatively small amount of various lacquers, paints, 
camels, and other finishing materials ae used, as in'a home 
‘workshop, a school shop, or a small repair shop, it saves muck 
ime (o set a brush through a slot in the lid of each can and 

older it in place as shown in the accompanying illustrations, 
Obviously, the brush will be used only for the one kind of 
ppaint or Lacquer and therefore will not have to be cleaned. 


When one can is used, another full one is substituted. For 
ion fcaton, the andi of each brush is given a coat of the 
liquid within the ean, 

‘Note that the slot in the lid is eut off center and near the 


ecdge. This gives better visibility in using the brush; and when 
the brush is laid down, the tip is held clear. Furthermore, the 


Dbrush will not roll but wi 


REPAIRING OLD WRINGER 


‘Ture staining and discoloration of 
clothes by an old, nearly worn-out clothes 
wringer is usually caused by rust. from 
the iron roller cores, where the rubber has 
loosened at the ends and allowed water to 
run in, A quick repair can be made by 
taking out the rollers, fastening a paper 
collar about the ends. and pouring in 
‘melted paraffin to seal the openings against 
water and rust, If the stains are caused 
by grease of oil from the gears and bear- 
ings, clean these parts with gasoline and 
srease lightly with vaseline —P. W. Sxaer. 


come to rest in the position shown 
in the smaller photograph, 

‘The wooden cabinet shown in, the 
large illustration is about 4 by 4'by 1 
{t'and contains three shelves. On the 
‘upper shelves are stored lacquers, oils, 
Narnishes, paints, cements, glues, and 
pastes. On the bottom shelf are’ kept 
the ‘brush cans ‘and other materials 
often used, The front of the cabinet 
4 retrieved window-shade’ roller on 
which hhas been placed black ilcloth, 
Ie is mounted s0 a8 to slide up and 
down between guides. This is the sim 

est and cleanest method the author 
as seen—B, T, 


STORAGE BOX PROTECTS CIRCULAR SAWS 


As rite home craftsman extends his ac 
ities, he is likely to accumulate several 
circular saws and possibly an abrasive 
‘metal cutting wheel. He may hang these 
‘on nails, where they are subject to de- 
terioration from rust and dust, or stad 
them on a shelf where they are awkwat 
to get at and are likely to have the sharp 


EASTER EGG HOLDER CUT ON JIG SAW 


>= 


oN | 
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‘Tans egg holder makes a novel Easter 
gift for any child. Cut two pieces like C 
from }4-in. three-ply veneer. In one of 
them cut the slot marked 1, in the other 
the slot indicated by the dotted lines at 
B. Make the ring D 

f from Jé-in. stock and 
cut out the four holes 

or mortises as shown 

to match the small 

tenons of C. Glue the 

three parts and paint 

gayly—W. Haevest. 


points knocked off or otherwise damaged, 

Tn one case the problem was solved by 
making a box with partitions as shown, Tt 
‘was mounted conveniently on the frame 
that suppor A special fea 
ture is the plywood with 
a large hole cut in it to bold a thin ab 
sive cutting wheel. The slide, with the 
in jt, is placed in the rear compartment, 

‘The drawings below give the details 
of construction, “A. ‘horizontal section 
through the side would be similar to the 
vertical section at the bottom. No dimen- 
sions are given, as the box should be de- 
signed to suit individual needs, The sides, 
totiom, and toppiece of lid may be 14 in 
thick wood, but 4-in. plywood is better 
for the front and back, and 3) 1éin, ply 
‘wood or thin synthetic wood for the pat 
tions —Dasato A, Paice 


SF] saws in spaces 
2p BETWEEN PARTITIONS. 


‘A cerical section through the box and two 


tha 


“hetchen to ox 


Pyrratte Ait Compressor 


HEN we asked our readers recently 
for suggestions on making use of 
old auto engines and offered a few 


prizes as an inducement for them 
to sketch out their ideas, we had no expectation that so 
large a variety of excellent plans would be offered. In 
hoth number and quality of entries the contest was ex: 
traordinarily successful. Not only was great. mechanical 
ingenuity: displayed throughout the entire range of en- 
trl. ut in many eases even the method of presentation 
tas noteworthy, either because of fine draftsmanship or 
Unusually clear descriptive text 

‘The prize winners are listed on the opposite page. A 
lance at this lng tabulation will show the principal types 
Of uses to which old engines are applied. Many of the 
Contributions were accompanied by’ photographs showing 
‘ctual installations, although this w3s not required by the 
Tues of the contest (PSM, Oxt. 52. p. 69) 

To choose the best entries when so many were of such 
a high degree of excellence was a difficult task. Long ax 
the at of awards there wee scores of ter rots 
which were separated only by a narrow margin from those 
that were given honorable mention. 

‘The accompanying illustrations of a portable air com- 
pressor were submitted by J. G, Marinac, of Plainfield. 
Jn as avared frie, The second and thd 

ie’ winning projects and, {1 space is available, a few 
DF the other outstan er wil be Mlustrated In 
followin issues 

Mr. Marinac’s description of the compressor follows 

“In the January, 1929, issue of Porvian Science 


w 


GASOLINE 
BLOWPIPE 
TANK 


‘Moxrity, an article ‘Makes Maint Sprayer at Small Cost! 
‘was published. This was just the type the author required 
and he built the device, but the problem was the air 
Bresure, Air compressors for the workshop ot home 
garage are seldom found, After the air problem had been 
solved as shown in the accompanying illustrations, numer~ 
fous uses for this outfit were found, The constriction is 
fairly simple, and if one has no engine, an old one can be 
purchased at’a low price. 

“A four-cylinder motorcycle engine is preferable, since 
better economy and very silent operation are obiained, 
compared with an auto engine of similar size, and the 
air cooling is an advantage in respect to portability. The 
halance of the material is generally to be found in the 
home workshop pa 

“To use the engine as a power compressor, a few simple 
changes are necessary. after the transmission, clutch, ete, 
are removed. By removing the short clutch shaft from the 
flywheel, a crank may be inserted for starting. The 
‘crank handle is an auto brace used to tighten nut-clamps 
fon auto wheels; it is notched in the end like a ratchet 
tooth to engage pins in the flywheel. Cover the transmis- 
sion opening with aluminum or tin plate so that oil does 
not leak out. 

“Cylinder No. 4 is the air compressor. Remove the ex- 
hhaust valve tappet in this cylinder, as it is not used. The 
tappet itself need not be removed—just the adjusting 
Jock nut and screw so that it does not lift the valve up at 
all. The inlet valve is used ‘as is’ and delivers compression 
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Si ( MADE FROM DISCARDED 
for Op S@ mororcycie ENGINE 
[ Tak bldg tthe hae to stile tbe font A door st 


cither end is optional with the builder. Ali joints are 


AWARDS in the Soave od geod Tho apis se surated ce wenden 
Cleats, Large iron casters aid in moving the outfit about 


Old Auto Engine Contest | seis tian att, ansder cones, 


built his first air compressor from a junked valve-in-head 
Chevrolet motor. He overhauled it, installed new rings, 
cut off the top of an old piston just below the third-ting 
sroove, and attached this extra length to the piston in the 
front cylinder of the motor, leaving all the rings in place. 
‘This added length fills the’ combustion space completely 
when the piston is at top stroke and forces the ais com- 
pletely out of the cylinder into the air receiver—in this 
‘ase an old ammonia cylinder bought in a junk yard for 
a dollar. 

“I took off the push rods to the inlet and exhaust 
valves in the front cylinder,” Mr, Alkire wrote, contin- 
tuing his description. “The inlet valve was not used except 
to keep the inlet port closed at all times, The exhaust 
valve was fitted with a very light coil spring and acts 
as a fresh air intake, This must not, however, draw any 
‘of the burned exhaust gases from the other three cylinders, 
In this first compressor I obtained an old  three-port 
exhaust type cylinder head, which allowed the exhaust 


FIRST PRIZE, $25 


SECOND PRIZE, SIS 
J. C. Miller, Parsons, Kans, 
Jor combination tractor und porcer Pant 
‘THIRD PRIZE, $5 
‘Walter A. Papworth, Syracuse, N. Y. 
ior motorboat installation 
Five Prizes, $1 EACH 
J. G, Barber, Medford, Ore, for pocer ascs (belt tabe-of) 
J. Le Bird, Fairlawn-Radburn, Ns Jy for electric poscer Nant 
Robert A. Gregory, Nampa, Wako, for dragine hist 


Frank J. Orrell, Youngstown, Ohio, for are welding 
Paul Sager, Coleman, Wis, for seater pump and li 
HONORABLE MENTION 


manifold to be set back {rom the front cylinder. 

“The present type of Chevrolet head can be converted 
into the proper form by boring a 34-in. hole through 
the front water connection plate and also through the 


Air compressors—Fred Alkire, Santa Barbara, Cali 


inner water jacket head, the hole terminating in the front 
R. Hammock, Seattle, Wash.; Robert M. Norris, Marquette, exhaust valve pocket. Fit a piece of 34 in. outside di- 
Kans,; Roland Todd, Alameda, Calif; F. E. Wise, Cleveland meter brass tube into this hole and pack it carefully 
Heights, Ohio; Charles R, Womack, Jacksonville, F with plaster of Paris so that no water will circulate near 
‘deri tw 4 the tube or the holes. This tube is the fresh air inlet. 
oat porcer plantr—tsaac R. Eby, Elizabethville, Pa; Howard Fes aces te the baad ow tala front, valve;pockse ie 
F. Kammerer, Ottawa, Hl; Ray E, Stephenson, Dixon, Ohio geaich from tbs oller exhuunt gasea ty picking $3 a sind 
Feed grinters—Harold Capeon, Napoleon, N. D.; Forest Crus {ul of plaster of Paris mixed with tow. 
‘en, Boulder, Colo “The compressed air is taken from the cylinder through 
Miscellencsns—Keith Goodman, Tacoma, Wash for loging the regular spark plug opening. I took an ordinary spark 
locomotive: William Lobe 


sane m blog. Removed he prea ener and weed Yen 
(List continned om pave Sy) pipe coupling on so that a Yin, pipe could be connected 
for uaae the air to the receiver, 1 made the check 

valve from a piece of cold= 

rolled nickel steel and ta- 
pered the edge of the head 
0 that it would seat against 
the tapered part of the spark: 
plug. 1 sawed the guiding 
Part of this valve ‘into a 


every other revolution through the 
sparkplug outlet, modified as shown 
in the drawing. If compression is re- 
quired at every tur, then the in- 
{ake mechanism is removed and a three-comered shape s0 that 
finer spring used so that it opens the “(Continued on page 89) 
automatically, This must be decided 
by ‘the constructor. The former x 
‘method permits the engine to. run q 
smoother, and cylinder No.4, cooler, 
‘Gas vapor is blocked from, 
tering by the gasket shown. This 
insures pure air in the intake. The 
exhaust ‘muller is stuffed halfway 
ith coarse steel wool as an addi- 
tional aid to silence. 

“Hand pump D, which supplies 
pressure feed to the carburetor, is 2 small bicycle 
fuel tank land tank C are made from a picce of ak 
stovepipe 6 in, in diameter, Tank 4 is 20 in, and C is 4 in. 
long. Both have the ends soidered to withstand pressures up to 
five pounds. Tank B, the drawing of which is self-explanatory, 
has 1 by 4)4 in, disks at the ends, with rubber gaskets for 
rr 


“The gasoline blowpipe is an asset to any home garage. Tt 
may be used for soldering radiators and storage battery cells, 
for brazing, and for removing fender wrinkles. 

“Four }4-in, bolts hold the engine to the 1 in, square wooden 
engine bed. The engine bed and base are made from 1-in, 
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THIS STRIKING LITTLE 


Autogiro Model « 


Needs only a few simple parts 


ECAUSE of its curi- 
us appearance and 
remarkable perform- 

lance, the autogiro has an 

especial appeal fr the aix- 
plane model builder. It 

‘would seem an unusually 

dificult model to make, but 

this is not the case if the 
accompanying plans are 
closely followed. ‘There 
fare hut twenty-six. parts 

and_most 
we been left 

‘off (0 simplify. the work, 

although they ean be 

added if desired, The 
scale of the model as com= 
pred to a real autogiro is 

34 in, equals 1 ft 

Balsa wood can be used. hut T have 
found ordinary white pine an excellent 
material for fuselage, wings, wheels. and 
‘other wooden parts, Thin aluminum or 
copper is best for tail surfaces, struts, and 
propellers, 

Cut the fuselage from a white pine 
blank 1 by 114 by 8 in. on which the 
lines of the body design have been drawn, 
‘Mark and. saw the tail slots before tap- 
tering the fuselage. Drill 3/16-in, holes for 
the etigine cylinders, which are merely 


24-in, lengths of 3/16 
fn. diameter bolts, glued 
in. Set four ¥-in.ienaths 
‘of wire or brads into the 
sides as shown to serve 
‘as dowel pin for attach- 
ing the wines. 
Make the wings from 
a pine blank 4 by 134 
by 844 in, long and cut 
‘it in two, Shape the tips 
from pieces Ya by 34 by 
114 in, bevel them to 


SRE neta) 


n 
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the correct angle, and fasten with glue. 

‘Cut the struts from thin metal, drill and 
bend as indicated in the drawings, and rivet 
together, Attach them to fuselage and 
wings with brads, and connect the diag- 
onal. struts. with tie-wires as shown in 
the front view. The wheels are 5g by 34 
in, diameter wood; the axles are brads. 

‘Use 3/32 in, diameter wood for the rotor 
support struts and set them into the body 


Wood Carving 


for Becinners 


Two simple methods by which anyone can 
prepare panels of a decorativ 


By CAROL COWARD 


(OR decorative work of a bold andl 
self-expressive type, try carving 
ictures or friezes {rom wood sit 
lar to the panel, illustrated at the 
ottom of this page and those shown on 


|. carver’s gouge, a veining tool 
(small U-shaped gouge), and some com- 
be igen otherwise a good, clear, 
preferred by the author for her own work. 
Designs ‘can be traced if drawing is 
size, but they can be enlarged easily b 
dividing them into small squares wit 
Spr an te meee 
line free-hand, arawieg in each a the 
responding smaller square. This method is 
Haein wt eae 
fine designs, and Persian, Chinese, 
ifs 
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‘with glue. On top of these glue a disk of 
‘wood through which is driven a slim brad, 
point up. A wooden cone slips onto the 
bbrad and keeps the rotor from coming off. 

‘The rotor blades or vanes can be made 
of white pine 34 by 54 by 7/4 in., shaped 
as shown with an airfoil cross section. Fas- 
ten them to the metal rotor cross with 
sue and nails 

The brace wires, which are shown 


character 


dtc fines above the rotor blades, can 
represented witl ‘or fine wire. 
Stick short pieces of pins into the vanes 
and tie the tou 

‘The model will look well if painted as 
follows: fuselage, wings, tail units, and 
rotor blades, Chinese red; propeller, 
‘wheels, and wide stripe on fuselage, white? 
Tanding gear, struts, tires, motor, rotor 


‘ea 
‘cross, and tail skid, black. 


arge gure, Bho hap 


ground may be cut away about 4 in. di 


suitable. Museums supply illustrations of Exyp. 
tian and other antique subjects at nominal prices, 
Designs for modern work such as dancers, 
plowmen, fiddlers, or bosers will appeal to 
any. For these illustrated papers and maga- 
ines provide the necessary material, 

In arranging original designs, symmetry and 
thythm are essential, and a spice of fun helps, 
Each of the accompanying drawings, it will be 
noted, suggests a decorative pattern apart from 
the figures portrayed. For practice purposes, th 
Egyptian design, in which wo men are urging a 
stubborn donkey, is an excellent one 

Whett the drawing is on wood, the back- 


p. The 


‘vertical cuts can 
ing the palm of one’s hand as a 
mallet, as shown in the upper left- 
hhand photograph on page 74. For 
the horizontal cuts, hold the gouge 
or chisel with both hands as llus- 
ated in the canes and eg 

nd. photographs of the same 
group. ‘This gives. one very accu- 
fate ‘control ‘of the tool and re- 
duces to the minimum any danger 
that the tool will slip 

One other suresion: Te 
gften possible to improve 
Thackaround by: pun regu 
Prager mage tie 
nail, a fat punch, oF regular wood 
carving punches. 

Exyptian work being elemen- 
tary in character, we may pro- 


‘made 


Ey 


ceed as follows: Leave in high relief the 
limbs of the fguees and the donkey that 
fare on the near side, but cut back con 
siderably those on the remote side. The 
figures are next rounded over atthe eds 
everywhere and slightly shaped. Any lines 
such as the donkey's mane and saddle or 
the men’s hair and eyes can be carved 
with the veiner, The extent of the model- 
ing depends on the worker, but a certain 
cerudeness is extremely effective, 


If a common wood has been used, it 
should now be ‘Priming coat of 
paint. When this is dry, the picture may 
be painted in bright, rich, primitive colors, 
Walnut or teak can be polished with bees- 
‘An alt re method of making 
panels of this type is to cut out the fig 
tures and details with a. fret saw from 
in. thick (preferably 

wood, not three-ply). These can then 


be applied to the planed surface of a 
panel, using glue and small nails ot 
dowels. A few lines to indicate features 
hay he carved with the veiner, and the 
work finished according to the first 
method. This is almost equally effective, 


although it requires less skill 
For utilitarian purposes the panel may 
‘of a bracket, clock stand, pipe 

keey-rack, but’ its happiest’ posi- 


tion is hanging on a wall, 


‘Two other suggestions, 1 fe best to show the cracks 


” 


od prisitivs levogslactos und svtia the conde drattemanabip of the originale 
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Nimble fingers are all you need to make this 


QUARE-KNOT [iE 


KENNETH 
Mcrray 


WO balls of light silk cord, such 

‘a crochet silk, will make a good- 

looking square-knot tie. Tt has a 

distinctive, handmade appearance, 
is exceedingly durable, and will not 
wrinkle, 

‘The simple two-color design illustrated 
is in good taste and not difficult for the 
beginner in square-knot work to follow. 
A satisfactory color combination is blue 
land light taupe, Cut twenty strands of blue 
and eight of taupe, each 12 ft. long. To 
kkeep them separated, knot and fasten the 
tends in knife-cuts made in one side of a 
slip of cardboard. They are grouped in 
the following order: two of taupe, ten of 
blue. four of taupe, ten of blue, and two 
of taupe, as shown in one of the photo- 
‘graphs, Wind the strands on the card and 
place it under a weight at the edge of a 
table where the knotting is to be done. 

‘Measure off 64 in., at which point the 
knotting is started. Commencing at the 
left, use four strands for each square knot. 
When the last four are reached, reverse 
the square knot by tying the last half 
first, to keep the design intact. Start. the 
second row with the third, fourth. fifth, 
and sixth strands; reverse the fourth knot, 
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bbut not the last. The third row is exactly 
the same as the first. the fourth like the 
second, and so on. ‘Tie the knots tightly 
$0 as to make a piece about ¥%4 in. wide. 

‘After doing about 2 in. of the knotting 
as just described, gradually make the 
kknois farther apart to give an open-mesh 
effect, and. widen the strip to about 1 
in. This width is maintained until the tie 
measures 20 in, from the start, when it 

‘brought to a point by the ‘following 
method: Drop two strands at the sides 
of each new row of knots so that the 
knotting narrows to a point. ‘Then bring 
the first or top strand at one side down 
toward the point and tie a double half 
hitch around it with the second strand, 
tis, the one next below it. Draw it up 
tight, Continue. by half-hitehing the re- 
maining cords in order around the first 
cord to make a row extending to the point. 
Do the same with the other side;. then 
half-hitch the first, or filler, cords together 
at the bottom. Make three’ complete rows 
of half hitches in this way, and trim the re- 
maining cords short. 

‘The work is now reversed and again 
‘knotted from the center. Make 10 in 
solid square knots, followed by 1 


tesegeeen 


‘open-mesh work, and finish in. the same 
oy ae te other ea with alk che 
With some types of silk cord a little 
eae ye eine PK the 
rst row of knots siay tight. Apply & 
nute quantity of white beeswax to 
Finger and thumb and rub it into ain 
space on each strand where the first knot 
ito be made. An ordinary pocket comb is. 
useful in keeping the strands in order. 


This is the third of a series of articles 
on square-knot work (see PSM, Nov, 
32, p. 77, and Mar. '33, 6. 63). 


w 


ontipping AsH “Trays 


% 


NCE you have mastered the 
‘method of spinning the ash 
tray described in this ar- 

icle, you will be able to 

ty of useful and decora~ 

rom sheet metal. with 

great rapidity and at very little exe 
pense, To do this you need no other 
machine but your lathe and a few 
homemade tools and accessories. 

‘These were described in the first 

article of this series (.S.M., Mar, 

‘33. p. 64). 

‘The ash tray was designed by Frank J. 
Stoliteka, of Akron, Ohio, who has been 
spinning things from metal for more than 
forty years. It is a nontipping tray. and 
its bottom is designed so that it will not 
seratch a table or desk top. ‘The material 
ean be copper, aluminum, or brass. The 
tray shown was made from 16-07, sheet 
copper. 

frst, obtain a steel disk about 134 in, 
thick and § in, in diameter. Drill a hole 
in the center and thread it to screw on 
the spinning lathe spindle or intermediate 
chuck screw, Then turn the disk into the 
form shown in the drawing. Note that 
the sides taper slightly. with the outer 

Giameter the smaller "Smooth the form 

with fine emery paper, and fasten it to 

the spinning lathe spindle, If you have 
no metal turning lathe. you can use a wood 
form, turning it to shape on the lathe to 

‘be used for spinning. 

Cut a copper disk 7 in. in diameter. 
‘Then make a back-center adapter from 
maple or birch wood. This adapter should 
hhave a diameter almost as great as that 
of the turned form, as shown in Fig. 3, 
Tt acts as a gocbetween for the disk and 
the rotating back center. Later in the 
process the large adapter is replaced by a 
small metal button (Fig. 4). 


6 


In changing from one spinning job 10 
another, various sizes of wood chucks and 
adapters are required. If one piece of 
wood can be made to serve both as a 
ebuck and an adapter, time and material 
are saved. Stolitzka accomplishes this by 


3 Terming the etge of the Mask over the 
form to make the sides of the ash tray. 
ote the large wooden adap 


bvoring and threading the wood to 
fit the lathe or intermediate spindle, 
and then making a small metal but= 
ton with a threaded lug that screws 
into the threaded hole as shown in 
‘one of the drawings. The projecting 
fort of this button is squate_ or 
yexagon shaped so that a wrench 
can be used on it, and there is a 
the outer surface in 

which the back center will fit 

To return to the ash tray’: Place 
the disk against the chuck, and the adapter 
against the disk; and clam, 

ther with the 
isk as accurately as. possib 
Further centering ean be 


by hand, 
;ecomplished by 
starting the lathe, loosening the tailstock 


5 she nest eration she large wenden 
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Spun Like Magic 


FROM 


spindle a little, and holding the broom- 
stick “back stick” against the disk ede 

Ordinary lard is a good lubricant for 
reducing feietion between tool and work, 
Or cup grease can be used 

Adjust the T-rest (0 the proper height 
and insert the pin so that the tool, when 
resting against the headstock side of the 
Pin, just touches the work. Hold the end 
Of ihe tool handle under your right arm 
‘und apply. pressure against. the. spinning 
Copper disk’by pushing the tool handle to 
the right, You will be surprised at the 
tase with which the metal changes shape. 
While you are drawing the tool point from 
he ceater towards the edge, hold the back 
sick opposite it, on the other side of the 
disk. This prevents buckling and chatter- 
ing, ‘When the copper has been spun down 
against the form, stop the lathe and re- 
move the large wooden adapter. replacing 
{with a small metal or wood button that 
is about fin, in diameter. Then start the 
lathe’ and spin the concave ring (ash re- 
ceptacle) around the tray. 

You are through with the frst form 
as far as this job goes. There remaing the 
{ask of turning in the lower *4 in. of the 

ide to form a rim that will stifen the 
fay and. prevent scratching table tops 
‘To do this, you must make another chuck 
of wood. “Attach to the spindle a disk of 
hardwood about 2 in. thick. ‘Such disks 
are preferably made by gluing up two or 
three thinner sections, reénforcine them 
swith dowel pins, In the center of the disk 
umn a cavity; this should conform in 
shape to the outside of the ash tray and 
bbe about 74 in, deep. 

‘The tray. when placed in this cavity 
fs held firmly by the back center and a 
small adapter button, with about 3 in. 
‘of metal protruding. Use a sharp tool to 
turn the projection down to 24 In. Now, 


APRIL, 1933 


SHEET 
By Herbert Woolsey 


METAL 


{te toot ntl wmly about ty im. projects 


with a blunt-nosed tool, apply p 
the projecting de unt it tums over and 
Tn spinning the ash tray, do not be sur- 
prised ifthe metal cracks or otberwise 
comes damaged during the first or even 
the second attempt. You may find it 
sirable to anneal the copper before turning 
over the edge, 
‘There are various 


he Giishes you can apply 
to the copper tray. You cai hammer U 

‘enter and rim with 2 ball peen hammer 
darken the hammered portions with strong 


finiahed tray, Th 


BACK CENTER 
‘wood BLOCK 


inreomrdary 
‘CHUCK 


(roar ron 
ASHTRAY 


CENTER 
METAL BUTTON 


ammonia repeatedly applied. high-light the 
‘ised places by polishing on a flat surface, 
and then apply Inequer to retard tarnish- 
ing. Or you can have the tray chromium 
plated. 

“The next article will tell how to spin a 
hollow metal sphere 


TRICK WAY TO DECORATE EASTER EGGS 


Soste of you cannot help but recall 
those good old-fashioned egg hunts that 
started off Easter morning with a whoop 
from young and old alike. I remember a 
trick used by my grandmother to decorate 
the Easter exgs with bunnies, chicks, and 
various grectings. She used a piece of 
beeswax to write or draw on the shells— 
bbut I have recently found that a white 
wax drawing crayon will work much bet- 
ter—and then boiled the eggs until hard 

a dye made from the outer skins of 

‘olored the exis a 

own, while the deco 

appeared in. 


The eggs should he the white variety. 
Use a well-pointed white wax crayon of 
the kind found in children's coloring sets. 
Af white fs not available, any other light 
color will work almost ‘as well, Sketch 
the design or write the grecting with a 
firm hand, being sure that the wax solid 
‘covers the part of the shell to be decorated. 
Prepare the egg dye by adding to each 
‘quart of water the brown outer skins of 
several large onions, Heat water to. the 
boiling point, 
add exes, and 
boil for ten or 
twelve minutes. 
Remove the eggs 
and when almost 
‘cold, polish them 
lightly with a 
cloth: containing 
small quantity 
of lard or it 
vegetable equiva 
lent to give the 
55a lossy ape 
pearance 

GA. Sara. 


The deco 


Se aed the eggs boil 


” 


A simple dark-room method of making 


“Charcoal Portraits 


WITH YOUR CAMERA 


without dificulty by noting the dull e- 
By decln i sof Ue ane ae 
were Now stand the printing frame facing 

Frederick D. 9 SA eats 

fom it. Switch the light on and off quite 
Ryder, Jr. rapidly. For the average negative, the ex- 

posure will be about a 

Fee th exponed proces late and 
rhowgh i eeembieg develop it like an ordinary one, But c 
DSTSVLTERET the development quite fut. The postive 

Print that results wil have considerably 

there cotrasts than the orignal oto 


photogra ¢ 
ihe one shown below After fixing is complete, two or three 
minutes’ washing will be 
sufficient, as this glass pos 
itive is for temporary use 
only. Dry it, hurrying the 
Process with, an alcbol 
ith and an electric fan if 
you have one handy. 
"Next place this positive 
in the printing frame just 
you would a, negative, 
ing it with another proce 
te, and repeat the 
Breslow printing proce: 
‘dure. ‘The result this time 
will be a negative as shown 
in Fi 
When this new negative 
is dry, turn it back into a 
Dositive by printing it up. 
‘on another “process” pla 
(Fig, 4). ‘The picture has 
hhow been simplified” into 
nearly the black and 
White effect we desire, 


ERE is a new idea for making ex- 
tra” money with your camera, 
‘Take portraits of your friends oF 
their children, and finish them 

to ook ike large charcoal drawings 
‘The “sketch” at the head of this col- 
tna for example, was made by a simple 
ai ess from an ordinary nega~ 
ve Tike the one of the baby shown in 
"The only extra materials needed 
(provided you ave some Kind of an en- 
larger) will be a box of “process” dry 
plates, One of the smaller sizes will. do 
(34 by 414 oF 4 by 5), since the fina 
“drawing” must be made’ by enlargement 

anyway, 

"This kind of plate is so much less sen- 


3. 


ive in the enlarger and. 
pros the image of the 
vead upon still another 
process plate, After focu 
ing carefully, stop the en- 
larging lens down and gi 
short exposure. This Wi 


tive than ordinary plates or films that it ff course, depend upon t 
can be handled safely in the orange safe (Continued on page £7) 


light used Tor developing bromide paper 
enlargements. “Process” plates (as the 
name indicates) are used in the engraving 
‘processes and give maximum contrast. 

“The portrait negative you select should 
have’ well-marked but ot violent -con- 
trasts and gradations, When you have 
picked it out, arrange your dark room so 
that a white frosted bull of 40 or 50 
watts can be turned on and off easily. 
Have ready a tray filled with plain water, 
‘one with acid hypo, and one with ordinary 
M. OQ. tube developer. Be sure to mix the 
latter with the amount of water requized 
for developing plates and films. 

"Then, with the room lighted only by 
the No’ O (orange) safe light, place one 
of the process plates (film side down) in 
4 printing frame behind the negative you ‘ie sasther pate The inter i fe Nee 
have selected. ‘You can tell the fil side Sd tor ublng the Saal eclagsnent 
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W 


A (MINUTE MOVIE IN THE HOL- 
LOW OF YOUR HAND. Photograph at 
eft shows the small sis 

CinéKodak Eight 
‘equal in running time to 100 feet of 
‘usual amateur movie film. Costing only 
{$2.25, this small film will take 20 or 30 
scenes averaging as long as those you 
see in standard theater productions, at 
a cost of less than 10 cents a shot. 
Eastman's new principle movie camera 
—Ciné-Kodak Eight—makes this lm 
‘economy possible. The film is run 
through the camera twice, pictures be- 
ing taken on but half the width of the 
film each time. The 26-foot 16 mm. film 
is then processed by Eastman, without 
further cost, and returned to you 
‘60-foot 8 mm. flim ready to project. 


NOTE HOW EASY TO THREAD, The 


(WIRE-FRAME DIRECT VIEW 
fader ite that shown ea camera 


MINIATURE MASTER OF LIGHT ‘ 
AND SPEED. Kodak Pupile (ef) 
| | j range of color wet 
‘ Sitinty and speed 


cote fiters, #78. 


KEEPS PRINTS CLEAN, 


WHAT A DIPPERENCE FILM 


INFORMATION REQUEST 
Easeman Kodak Company, Rochester, N.Y. Peas 
the lteratere regarding items mentioned in your Apc 
Batetn, as checked below: 


MAKES! Note the abseace of lation 
in the pictare atthe far right ade oo 


int Kedah Hight 1D Keodate Recomar 
Kodescope Est 1 Kodak Pope 
‘chrome. Baceptionlfeedom rom hala a P 


ta the highlights 
pictures made inthe day- 
yin bright sunlight. 


sueet 
car Sue 
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Atatost any shop in which sheet metal 
fabricated will profit by having an elec- 
ric spot-welder. “A machine like the one 
illustrated above will handle materials up 
to No. 16 gage quite readily. 

‘The parts are all mounted on a piece 
of dry, wellseasoned 2 by 12 fn. wood 


about 5 ft. long. Of course. a 
low-voltage, high-current trans- 
former may be bought or built 
‘up; but time, labor, and expense 
may be saved by going to the 
ined power company and getting 
discarded or Curren 
transformers. These companies 
Se usually generous in such mat- 
ters 

For this particular welder. two 
1,300 {0.8 ampa, 2.300 walls, 
‘Spe FB. curren transformers 
Gt standard make ‘were Used 
‘These were of the so-called 
“Through type." tha i, 2 single 
turn of main bus or cable is put 
through the core asthe primary. 


primary winding of the welder 
fon 220 volts. For 110 volts it 
‘would be necessary to hook the 
transformers in parallel 
primary was run through a 30- 
Ampere inclosed — quick-break 
switch, 

‘The secondaries were wound 
wid enough No.2 double cotton covered 

to give about 15 volts on 

“trapaformer. ‘Then they were con 
nected in parallel, and their Teads brought 
‘out to the upper and lower members of 
the welder. 

“The electrodes were made by pointing 


RIGGING CLOTHESLINE IN BASEMENT 


foil 
aa 


Axvox who has had the misfortune to 
run into a clothesline strung up in the 
basement will appreciate the method of 
arranging a line shown in the accompany 
ing illustrations. When not in use, the 
line is raised out of the way. 

At each endl of the line are two hangers 
and one crossbar made from 1 by 2 in. 
‘wooden strips. The crosshars should not 
the much longer thin 5 oF 6 ft, nor should 
more thon four or five lengths of lines 
he strung between them unless heavier 
material is used. The hangers are bolted 
oosely to the crossbar with 2 
ine bolts. The top ends ofthe hangers are 


fs sess" 


“ES rwestine 


the Indoor clothesline ie mat in use, 
rostbars ase pused Up et of the way 


PENCIL ERASER POLISHES TIN 


Onpixany sheet tin, when used for models, can be si 
fa finely finished appearance with the aid of a lead penci 


Looking ward one support of the clothes: 
Hise, which Bas been lowered, ready Yor ie 


fastened to the Boor fois overhead by 
‘means of 2-in, No. 10 wood 
Tair nod anne thou he upntewel joc 
‘enough so that when the wooden members 
are raised to the ceiling they will stay in 
place. A short loop of line tied to the 
‘crossbar at each end makes it easier to 
pall down the hangers 

‘The lines are strung through 34-in. holes 
hored along the center line of the cross- 
ar about 1 ft. apart. These holes are 
slightly countersunk —Wrutiaat T. WELD, 


hhaving an eraser that has never been used. Hold the pencil 


Vertically and revolve it once only, using one hand to act \ 
position on the metal 

ee arranged in straight 
‘After the area i ths neatly 
spoil with gly Paled ce, pve ft a coat of eat 


as a bearing to keep the eraser 
In this way form a series of 
lines without. overlappi 


lacquer to protect the finish—Doxatp R. Foster, 
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LOW-COST ELECTRIC SPOT-WELDER 
BUILT WITH OLD TRANSFORMERS 


44 in, square copper bars at one end. The 
jower member was fastened rigidly to the 
backboard, but the upper was hinged and 
supported by springs, which normally hold 
the two electrodes apart. Both the elec 
trodes and their supports were taj 

In use. the electrodes are presses nly 
sgunstcidel scateaenal ote waite 
and then the foot pedal is pushed down, 
thereby throwing in the switch and ener 
sciting the primary.—Bvxos Tavion, 


wnt atta On Coats WMD ON 
wt 3 SAS SHOWN 


TWO HINTS ON SETTING 
A SURFACE GAGE 


Tare two surface gage kinks shown in 
the photograph above may not always be 
necessary at the same time, but they are 
shown together to save space, A small 
magnets lak on top of parallel or 
Similar object to hold the scale upright 
for conveniently setting the surface gage: 
and a piece of white paper rod 
is slipped on the scriber to reflect the light 
‘on the scale when the electric bull is fixed 
‘overhead or the bench faces a window s0 
that the scale graduations do not show up 
plainly HH. Moure. 


3 commnon pencil eraser 
Tighly polished circles 
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WHEN THE.“BABE” WAS AS COOL 


PRESS BOX STORY BY 


‘Sports Columnist N.Y. Journal 


‘ing Cream, 
its once 
Boots ‘and 


1 Series, Ruth at the plate. 
i ful the Chicagoan 


or ja 
‘on the 
Believe me 


th Ingram’s Shaving Cream 
ye bench Ww igless shaves, 
d white jar—ever 


to 
In my business a fellow has to keep cool. oes Mott ut : at 
ves may toss away theirhats _ UP comes the ball. “Hella, you old three special ingredients 
woman between the Potato,” greets Babe and smacks th ks, no burs, no terrors” 
Be Eaves | i  fickd ever seen at ance. If you want to i 
the coupon and a 3¢ stamp and we 
nd vou ten cool shaves free, 
rit Tike “em aud you'll be 


Tt was fi 
standingona30 
hole and telling. 
Pe persons he was going 

to cup the pellet in — 
‘one—then do : 


8 sport 
he hit him— 


‘and bothe 


Tace, is cool and comfortable. Coolness, 
that's: the Ingram prescription—a. cool Coolness—that's 
nest like the Babe's when the going is what [like about the 
rough, And there's a story Babe, Aud that’s what 


Barsrot-Mres Co 
no Wasl 
Talike 


Tngram shaves, 
enclose Secent stamp. 
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Eripnaae 


with ni 
Zinc-CaDMIUM i 


A new, simple process 


durable, bright look- 
ing, rustproof alloy 


CONSTRUCTION By 
SavesyouMONEY = ,(yrokky 


tire that has two plies of fabricond an 
extra breaker strip under the 

not 0 3-ply tire. But 0 U.S. Giont Chain 
hos three pl bicycle 


fabric made all the way around. Such ur» alloys now makes it 
super-construction makes it abetter tire possible for anyone to 

obtain excellent plating 
results without the use of 


—built to defy cracking, bruises and 
blowouts—built to sove you money and 
give you longer trouble-free service. 

four of these features 
tire you buy . 


uniform, 
fant, but they 
provide the best possible protection from conditions, requiring little or no control 
corrosion, for short runs. This behavior is most 
This method was developed in the unusual for plating solutions and a great 
chemical laboratory of Washington Uni- advantage to the amateur who has never 
versity, St. Louis, Mo.. after tests had plated before but wishes to obtain as good 
shown that certain alloys of high sulls as the professional plater 
Tow cadmium content were almost For most work, the hard rubber case of 
as pure cadmium for rustproofing pur- an automobile storage battery will serve 
poses. It was found excellent re- as a tank after the two cell partitions have 
sults on iron under the most difficult been removed, Such a tank will require 
to 1/4 gallons 


‘Won’s LaRotst Lu) ‘Prooucen OF nuBetR 


fess, Nonparsil, Over 


end ond Juvenile —o 


tira for any bike 


oy 


allowance. 


U S Giant Cain 


vith the GRIP thet 7ew 


‘from the middle tube while the 
SF positive electrodea ate fastened fo the end tubes, The other photo shows plated 
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the purpose. Lay two tubes across the | 
‘of the tank and a third across the 
lle as shown in the diagram below. 
‘Then connect the two end tubes to the 
positive pole of a 6-volt storage battery 
‘and the middle tube to the negative pole 
In series with the latter, or negative. 
line, insert a rheostat, The latter can be 
improvised from a nichrome wire heating 
unit and a battery clip, the resistanc 
being varied by sliding the battery clip 
along the length of the wire. If you have 
fan ammeter, connect it in series with the 
nichrome wire, These connections are in- 
dicated in the diagram. When no ammeter 
is at hand, the connections are the same 
except that the rheostat is connected di- 
rectly 10 the middle supporting. tuhe 

For the anodes (the positive elec 
trodes). use either ainc, cadmium, a half 


silicon steel (duriron). € . 
will give the 


ture of cadmium and i 
best results in the long run, If lead or 
duriron is used, it must be remembered 


that poisonous’ hydrocya 
aiven'off in cyanide. solutions; 
fans of over ten minutes. should ‘not be 
made ‘within doors 

Whatever metal is used for the anodes, 
if i is in sheet form cut it up into strips 
sbout 1" in. wide. Cadmium is usually 
bought in sticks. To the end of each strip | 
or slick, solder a Sin. length of No. 18 
kage copper wire; then hang these from 
the anode supports (the two end. tubes! 
by bending the wire over the tubes. Al 
ways be sure that no part of the copper 
Wire will be immersed in the solution, 

Having the tank and its accessories pre- 
pared, vou next make up. the solution. 
‘The following chemicals will prove sufh- 
cient to make 1 gol: 3.5 02. cadmium 
tride, 1 oz. zinc eyanide, 10 02. sodium 
cyanide, “I ox. sodium, ‘hydroxide, and 
water (lap water may be used) enough 
Tormake U gal. Cyunides are poisonous and 
should not be allowed to come in contact 
with the month or open ents. f any of the 
Solution gets on the ands, wash it of 
immediately, Ordinary precautions. how- 
ever, reduce the danger of handling ey- 
fanides to such a point that many. tons of 
Cyanides are used daily in industries with- 
‘outa aceldent. 

Dissolve. the sodium hydroxide and 
sovlium eyanide in 2 qt. boiling water. To 
the other ingredients add enough water 
to make a thin, uniform paste, and add 
this while stirring to the hot solu- 
tion, The cadmium oxide will: probably 
require several hours for complete solu- 
tion, so stir the solution occasionally until 
all has dissolved. Then add the remaining 
water, and the (Coutinned on page $5) 
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Free Booklet Reveals 


Vital Facts 
about ULTRA-VIOLET 


GET THIS BOOK 
AND FIND OUT 


—How you can have indoor Sunlight all 
year round. 

—Why Ultra-Violet rays are beneficial. 

—How Ultra-Violet rays aid building 
of bones and teeth. 


—Why we need Sunlight the year round. 

—Why winter Sunshine is weak in 
Ultra-Violet. 

—How civilization is cheating us of our 
rightful share of Sunlight. 


HAT are these mysterious, 
ible rays in sunlight that h 

much to do with our well-being? Why do 

we instinctively seek the 

that sunlight plays such a vital part in 

building strong bones and teeth? 

All these questions and more are an- 
swered in this new 20-page illustrated 
booklet. Get your copy. Learn the im- 
portant facts about sunlight. Learn how 
clouds and smoke and weak winter sun- 
light deprive us of these vital rays. 

Read all about the new “Indoor Sun” 
~the MAZDA Sunlight Lamp that looks 
almost like an ordinary light bulb, but 
does so much more! See pictures of new 
low-priced fixtures made specially for use 
with the Mazpa Sunlight Lamp by eight 
leading manufacturers. 

‘Think of it—right in your own home— 


Name 


Arcepted 


the Conneit 
on Papal Thay oie 


Aerated Noma 


dtr — 


‘warm, bright sunlight. Not just in the 
summer, but 12 months. year, Not just 
in the daytime, but Day and Night. No 
trouble. No inconvenience. No clumsy 
equipment. No goggles to wear. You 
switch it on or off just as you do a read- 
ing lamp. 

Children love this warm bright indoor 
sunlight, Grown-ups relax in its rays. 
Little bones and teeth receive the aid 
they need all year round, Men and 
women, old, young, rich, poor, ean have 
thesunlight they crave every day—winter 

‘The illustrated 20-page book, pictured 
above, tells all about the new Indoor Sun, 
—what it does—how it works—and how 
little it costs. Send for your copy of this 
Free Book today. It will reach you by 
return mail, Mail the coupon NOW. 


GENERAL ® ELECTRIC 


GENERAL ELECTRIC, Nea Park, Cleveland, Oho 
Please mail me, without cart or obligation, the fre stated 
Iba "The Endo Sa Also it 

sabe the fsturen for uae withthe 


the manfactirers ho 
4 Mazon Sunlght Lamp. 


Ingenious Ideas for Motorists 


Is A holder that attaches to the steer- 
ing column of your car, you can keep 
‘your flashlight within easy reach, The in- 
‘expensive holder illustrated is made from 
fan 8 in, length of 174 in. radiator connec- 
tion hose by plugging the lower end with 
4 cork or suitable wood disk. ‘The plag 
is held in place with glue and brads driven 
through the rubber fabric of the hose 
Being. soft, this holder will protect, the 
flashlight from damage and there will be 
no metal to rattle, Two ordinary hose 
Clamps are used to’ fasten the holder in 
place. If desired, the attachment can be 
enameled —W. A. J, H. 


Substitute Valve Spring 


Wires a valve spring on your overhead 
‘engine breaks, you can make an emergency 
repair that will get 

you to a service sta 


stick. Hon quietly by sing 
the simple area 

gow’) ment’ shown. A 

ee piece of wire is 

wioe made into 2 sling 

aimesaeil and looped! under 


the washer on the 
valve stem. Then, 
several strong rub: 
ter ands are fas: 
tened to the upper 
end of the wire, and 
wired to a stout 
stick placed across 
the radiator brace 
rods—E, C, W. 


When Lamp Burns Out 


Srezps of tin, bent to fit on the rim of 
each headlight. serve as inexpensive indi- 
ators to warn the driver it one of his 
lamps burn out, Through the middle of a 
piece of tin, 1 in, wide and 3}4 in. long, 
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Our Readers Give You Many Suggestions 
for Adding Conveniences to Your Car 


rie 1865 —-@ 


BoUNoED nut 
‘SoupeRED) 


cut two 34 in, slots as 
cated. This will form a center 
section about 34 in, long 
Then bend the tin so that it 
fits snugly over the headlight 
rim at the top. When the strip 
is properly adjusted, it, will \ 
catch a part of the headlight 

beam and reflect it back to 
the driver as a telltale. To 
improve the indicator, polish 
the inside surface of the tin 
with sandpaper or mineral 
‘wool. Of course, one i 


Tor should be installed on each 
Na tmp, Ser tre 
made about half the ssc 
Shown, so can be fitted to FOWINSIDE 
the" small fender lights or "CONTACTS 


cont lamps for ‘city driving, 


Cancer rive ror 
CORD CONTACTS. 


Small Cleaning Tool 


A oot. for cleaning the contacts on 
headlights can be made from two disks 
from a discarded file and a 14 by 134 in. 


bolt and nut, The nut is first soldered 
Permanently in plage on the end of the 
bolt and then, as shown in the drawing, 


the bult head’ and nut are rounded and 
the two file disks soldered in 
smaller disk, "az in., in diameter, can be 
inserted in. the headlight socket ‘and_ro- 
{ated to clean the inside contact 
larger disk. in, in diame 
leaning the terminals on the’ lamp con- 
nection plus, The tool can be Rept in the 
side pocket of your car—E. D. T. 


RIM 


Pressure Oiler for Car's Springs 


Frost the base and valve of an old gaso- small pump to obtain sufficient, pressure, 
ling’ lantern, the amateur mechanic can and open the valve. The oll is forced b 
make a pressure oiler for springs. Filled 

with spring oll and pumped up 0 obta 
pressure. the oiler takes the place of the 
‘ld paint brush and pail of waste engine 
fil that many car owners use. A short 
length of copper pipe or tubing is frst 
fitted with a burr oF nut 

and the jet from a. dis- 
carded. carburetor 
screwed in, The pipe is 
then bent over as shown 
and fastened to the lan- 
term base just above the 
Xalve. Being. removable 
the carburetor jet can be 
cleaned when necessary 
Tn use, fil the tank with 
spring” oil, operate "the 


tween the spring leaves and a soo job 
is assure —H. R. 
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ELECTROPLATING WITH 
‘ZINC-CADMIUM 
(Continued from pase 83) 


solution will be ready for the plating tank, 
Objects. to be plated are best cleaned as 
follows: First, remove any. superficial rust 
cf scale by rubbing with a kitchen cleanser; 
then immerse the work in.a boiling alkaline | 
‘elution for 10 minutes. ‘This solution con 
sts of 22 02. of sodium carbonate (washing 
Soda erystals) and 2 2. of sodium hydroxide | 
fo T gal, of water, After removing the articles 
from this solution, 
ately place them in the plating solution. Be 
fire not to touch them with the finzers 
Hheeause fingerprints will show up badly in 
the final plate | 
Tn ease an object is covered with rust that 
cannot be removed by the cleanser, immerse 
in'a dilute hydrochloride acid solution until | 
the rst as Teen doled. Then continue 


Whe it of oper ce ped be 
Work from tne exthode (mde) supe 
rt so tht the entire srtace tobe pated fe 
ae the bath Ho oud He to 
re everalplcces ‘of heavy copper Wire 
Iwith a Book at ach end. there 2 hoe 
In'the abject, lip the hook atone end of 
4 prepared wire through it and place. the 
fier hook over the eathode support, If the 
‘bject has no convenient hole, You will have | 
{O buspend Ht with a battery cp or hy means 
mg wire twisted around it. In sther 
tse change the position of the 
{act several mes during the pling operation 
so that the whole surface of the object will 
AINE your eon to ts point of 
st your rheostat to its point of greatest 
resistance, or if you are using 2 beating unit 
Wire, ace'that all the wire Bi the eeu. 
brleht exdmire-tne allay will eameditely 
ign to be deposited on the object. Unt 
the depoat shows signs of becoming dull, | 
You ean increase the current by decreasing 
ihe’ resistance ofthe theostat When plate 


wry mall objects, it maybe necewary to 
USronly two, and sometimes only one, of the 
tc of he rae ate I ob 
{ain © bright deposit When plating. very 
ltr articles, it beter Yo cut the rheasat 
Dut of the circuit and adjust the curent by 
fring im oe to tn the ce 

fe btiery, whichever wy & bright deposit 
ft obtained’ Mt you have tn ammeter In the 
rely, wil fd that best results are 
binned "wen he cen" deny 30 
Snipers per souare foot (144 sq. in), of 
Surface. Remember, however, that ihe Rich 
Torie.feditance wie. will not carry” more 
tun ‘or 4 amperes without overheating, = 
if'yon require preter curest, make the 
just by ‘using ferent sumbers of 
eels of the battery. Tt Sou have two storage 
fatterey, you cam obtain a ereater current 
range by dine therm connected in series (the 
Fontive terminal of one belng connected to 
fhe nesative terminal of the otber)- 


IVE minutes at 30 cmpetes per square 
oot will give an excellent deposit. If you 
haven ammeter te cea Bote depot 
is coming out bright, allow the current to 
pas for from five to ten minutes. The longer 
{ie current is allowed to. pass, the thicker 
will be the deposit and the looser will the 
iron be protected from corrosion. At the end 
af the run, turn off the current, remove the 
Dlated object from the solution, and. wash in 
Funning water. Then dry it with a cloth, If 
the deposit was bright, it will take om a high 

iah'when rubbed. with a soft_dry cloth 
Otherwise, any metal polish will produce the 
same result If you have a buffing machine, 
you can give the object a high polish that 
Willapprosch that of modern chromium plated 
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“CHET” MILLER’S THOUGHTS 
WHILE SCALING PIKE'S PEAK IN RECORD TIME 


They tell me Terraplan 
aairplaning © + all right 

got to live up to that name + the gum 
+ + hoy + + feel those Champion Spark 
Plage bite into that mixture « » no wous 
der all these hellbeuders around here 


hend yourself around 
alittle thin 


those Champions 
tare, though + =m 


raplane + + the top’s in sight + « fire 
‘away Champions « « another wicked 
turn + + the flag + + we're over the 
top + + with Champion plugs this car 
climbs like a m 

what's my time? «+ What? + 


minutes, 20.9 seconds + » whoopee, 
fnew all time stock car record for CHAMPION 
Hudson. And another record for 

Champion «here boy, takeavireto = EXTRA-RANGE 
the Champion Spark Plug Company.” SPARK PLUGS 


CHAMPION SPANK PLUG COMPANY, TOLEDO, ONTO; WINDSOR, ONTARIO 
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Hieloomaes not- 


give it iP the Ri yf 


HEN she told him to throve that 

tecking relic in the rubbish can, he 
was offended. Sensitive? Pooh! Not as 
sensitive as grandma's nose,Le'she be 
tally outspoken, Why should a man keep 
con smoking a pipe through sentiment, 
whe if full of sediment? 

‘When you smoke mild tobacco in a 
well-kept pipe, everyhads’shapp, your- 
self included! We never hear anything 
but compliments about the smoke Sir 
Walter Raleigh's mill Burley: misture 
snakes when it curls merrily from the 
bowl of a well-behaved briar. Ie is 
smooth and fragrant, yet full bodied, 
tich and satisfying: and t's hepe Fresh by 
col foil. Its record of popularity alone 
rakes it worth atrial nex ime you step 
into your tobacco store. 

Brown & Willamon Tebaco Copii 
Levine, Keck, Dept. 


Send for this 


FREE 


BOOKLET 


Tes 156—axp rs super 
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. Towers fri a “Model Railway. 


Aa he Pall astomae Bose 
2 Mie his mazazine some time 
azn (PSA, Dec. °30, p. 94, Jan. “1, p. 86, 
‘and Feb. 


JODEL ilway cothusists who have 
‘control 


7, p. 128) oF, in fact, who inten 
(spe of sienal system, 

‘sll lind this siznal howe satistactory 
| "Tne" method of construction is such that 
the solenoid switeh operating the automatic 
block system Is concealed in. what appears 
| to'he a concrete foundation for the ‘Upper 
Mructure. ‘The siznal tower illustrated is made 
| from #7 im, thick wood, bat one that is equally 
realistic ean be constructed from eardboard 


fall almost am 


top part may be tilted off when 
ty to inapect the signal control mecha 


nthe be 
Maden the 


‘of this title signal. tower are 
matic block signal contol 


‘The base of the tower should be mace high 
fenoush to clear the solenokd calls and the 
Upper structure should be removable 

‘The walls of the upper structure are 3 in, 
‘high. The wisvlow frames are stall strips 
‘of wood glued in place, and the windows are 
fazed with thin celiulokl or cellophane, 
Shades OF ercen color are Ate ins the 


Wirine connections are made to 
spring “clip fastened 10 
Hhundation-—H, . Settn 


OPERATING MODEL TRAINS ON GRADES 


TE XOUK mode! ralway track yout in. 
‘cludes Erades, you have to move the 
theostat everytime the train reaches, the 
trade and then move it back to its original 
iting hem the tein rast the ep ot 
the ascent 
When the grade i not too steep and the 
lucomotive can climb it merely by. a chance 
the 
h ean 
‘control the current for the sade 


| im the theostat setting, the solution 
firoblem is to add another theostat whi 
Te wsed 


third-rail pine to iolate grade 
fection). ‘This arrancement.is shown a 


You can dispense with the theostat control 
| OF the grade. In that case you set the con 

tection to the transformer s0 that the train 
| will climb nicely with the theostat turned 

all the way on. Then you wire the grade 
tlireet to the transformer and se the Pheastat 
to control ooly the level going as shown at B, 


‘Thee wars to control grade power. In each 
Gingras wire X lends! to nection” of third 
fail on grade, wire Y goes to shied rail of 
evel track, and wire Z'to the running Tals 


Wu want a still more flexible con- 


"The spect 
the grade ean then he eld dws hy. the 
Thi 


toltaxe short ‘circuit each time the double 
‘contact of the locomotive bridges the tied 


GARDEN HOSE SIPHONS 

WATER FROM CELLAR 
Rectsriy T had to siphon water from my 
cella, but found it dificult to start the flaw 
through 78 ft. of hose. T finally hit upon the 
following method, which proved successful 
‘Connect the hose toa faucet and run it 


tothe b 


im of the water that is 
‘be siphoned. ‘Here there must be a coupling 
the hove that can later be disconnected. 
From this low point, carry the hose up asain 
and throuch a door or window to the outside, 
‘Make sure, of course, that the outside end 
is lower than the lowest point of the water 
to be drained. ‘Turn onthe water at the 
faucet and let it dow freely through the entice 
Tensth ‘of hose. While the water is lowing, 
disconnect the joint that is under water in 
the cellar and be sure to keep the hose under 
water while doing this, “The water will then 
Continue to flow, Don't forget to turn off 
the water at the faucet—E, R. Bawlow, 
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MARKER LIGHTS IMPROVE 
OBSERVATION CARS 


FANY of the model railway observation 

| WA tars now sold are fited with red celli- 

Told disks to represent marker lights. In some 

‘of the mare elaborate models a back platform 

light is added, and this is supposed to il- 
Miminate the red disks, 

‘The elfect can be much improved, however, 
by fiting an electric bulb direetly behind exch 
marker disk. The regular model railway light 
Dulbs are rather large for this ‘purpose. 
suggest either ‘telephone switchboard pilot 
amps, if you ean get them, or the small 
Ghlindrical bulbs used to light’ the dials of 
raulo receivers, 

The accompanying photorraph shows, a 
novel form of socket made to hold a radio 


‘le 


dial light bulb. Copper wite of No, 14 ease 
for radio bus wire fs wound into the threads 
Of the base of a bulb, and the end ts formed 
Iinto-a clip that slips over the rear ear parti 
tion, By’ careful adjustment, the bulb can 
he so Tocated that the filament. will come 
directly behind the red disk, yet the base of 
the bulb will be up near the car, roof and 
virtually ut of sight. A little black lacquer 
Care(ully applied to the bull, will cut off all 
light except that goine through the red disk, 
"The most economical operation is secured 
hy: connecting the two fear-marker hts 
In series. ‘This can be done by putting a piece 
ff heavy brown wrappine paper under the 
clips to. prevent shorting on the rear parti 
tion, “Then the two clips are connected to- 
ether with a short piece of insulated wire 
‘The end of a piece of wire should be soldered 
to'the center terminal of one. of the bulbs, 


land the other ‘end of this wire should. be 
ferounded to the car frame at any convenient 
| point. 


Th You we S- of Govolt bulbs, you ea 
connect the center contact of the other b 
directly to the wire that supplies the other 
| car licht. 1f you use 2)4-volt bulbs, the two 
{n series 'reqilire 5 volts; and if your trains 
operate at about 12 volis maximum, as, for 
example on an “O" sage line, you will heed 
1 fixed resistance of about 14 ohms in series 
with the two bulbs. For “standard” gaze, 
‘where 18-volt bulbs normally are Used, the 
two dial fight bulbs would require a fixed 
resistance of 26 ohms 

Small. fixed resistances suitable for this 
service can be obtained at any radio service 
shop. Tt you can't get. the resistance 
‘want, take the next higher—R. 1, Hicrnscit 


“DOPING” MODELS WITH SHELLAC 

A coop substitute, for model aieplane 
pe," T have found, ic white shellac thinned 

“leoho, provided itis applied after the 
has been shrunk with water. Tt makes 
‘strong wing, and I could never detect 
llerence in Weicht—Lixx G. Dexcas, 
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Ds" Spring Oil-Change? 


“Because ofthe outcome ofa series of 
tests made during the war forthe par- 
poseofselecting ols that were suitable 

lane engines, Ihave beenacon- 


“My guide ro motor lubrication isthe 
speedometer. Every thousand miles 
change oil. I never add any between 
changes. Spring and Fll,I change the 
grade from and to Cold Test. That'll. 
“My 1925 Cadillac, speedometer 
reading 63,000 miles approximately, 
hnasneverhad any engine repairs. also 
driven 19291LaSalle,speedometer ead 
ing 36,000 miles approximately. Boch 
engiacs run smoothly and quietly, pick 
‘up quickly, and climb the hills inhigh. 
Up-to-date I have not spent a cent on 
either engine, and I attribute this 
trouble-iee performance to Quaker 
‘Sate and methodical lubrication, 


“There is so much confusion in the 
minds of the public about motor oils 


© Do you want ro save money on repairs 
age? Let an engineer tell you the importance of proper lubrication: 


lls? Get long-term mile- 


that I thought pethaps you would like 
10 have the actual experience of areal 
long-time user: 


‘When you give your moter is Spring 
clean-up, change to Quaker State 
Motor Oilandsticktoit, I'samoney- 

Avoid common oil, Every gallon 
averages about 3 quarts of mocor lubrie 
‘cant and 1 quart light-end oil. This 
lightend oil burns up in highspeed, 
high-compression cylinders after & 
thundered miles or so, 

‘Quaker Seate kes our this ightnd 
material... the refinery. You get 4 
‘quarts motor lubricant per gallon, net. 
‘Afiee a hundred miles oF 40, you 
haved quares, 

Look for the Quaker State sign, 
‘Most places now supply Quaker State 
from the patented green-andowhice 
drum .,.doublesealed at the refinery. 


QUAKER STATE 
MOTOR OILS 
and Supertine Greases 


sir hers yur experience? Wit at 
‘Oust Sai Oi Ring Cay Oil Ci, Pa 


MAKE YOUR OWN JIG SAW PUZZLES! 


e Do your walls 
need an 


apology? 


luhtly emicks or holes developed 
pplster. cin walls elim, corte, 
the firepier, electric outlets oe sock 
‘ts, over the snk or bathtub? 

With Raton Patching Phter, yo 
osily n yourself and enjoy t 
sMtishaetion of vou 

Condition, -\ few 


Moe ad water a tne 
Nuthind Patho Ph 
spinel dat tsa 

ice palntorwall pry 
foctly, At y mn 


‘or olesarein port 
it oF concrete wall 


Ration Fire Clay 
Company, Ruthawd Vt, 


Rutland 


mee Hrgnet Moor Driven Lathe 
a ee ie Soha | 
Bi 


SOUTH BEND LATHE WORKS 
833. Madison St., 


we 


South Bend, Ind. 


Our Construction Kits 
Will Save Your Time Ved 


leom Revenge is the latest 
addition to. the construc 
tion kits offered by. the 
Popular Science Homecratt 
Gul, 

‘The mew kit, marked G 
in the list below, contains 
a plywood. ceaterboard 
Sawed to shape “and two 
plain white pine side blocks 
for makin he bl lt 
Iecessary” thin plywood 
chair canine spline, har 
‘wood “for” small tines, 
celluloid, dowels, wire, rs 
ine cord, sailloth, silk, 
beads, brads, pins, excutch- 
fon pins—in’ fact every’ 
thing but glue and paints 
1, in addition, you wish 
the two. main side blocks 
fof the bull” shaped and 
finished, order the “kit 
marked GG. 

‘The other kits available 
‘are also shown in the fol- 
lowing’ list. 


‘materials—wood, wire, fishine line, chain, 
celluloid, and everything but the pint to- 
ether with Blueprints Nos. 181, 152, 153, 
fn SH The bal e204 Toe. 86.98 
‘AA. “Same with hull lifts sawed 
D. ‘Spanish ealleon ship model 24 in Jong, 
All the raw materials (except paints), Blue- 


Prints Nos. 46 and 47, and a booklet... 6445 
DD. Same with bull blocks shaped. 695 
E. Battleship model, U.S. S. Texas, 3 ft 


Tong. All the raw 


ATL raw materials 
(except paints ied miniature 
‘model 12 In. lone, and Blueprint No. 201, 


G. 
materiale (except paints) for a model 28 
Tong, and Blueprints Nos. 206 t0 202... 678 


ker Maver 


KIT NO. 4 


in, model of Atanhattan 


GG. Same with hull blocks shaped... 7.25 


No. 2. Solid mahogany tray-top table 23 
in hich with a 18 in dlmeter top Realy 
to assemble... 

No, 3. Tili-top 


“coffee “tabie ‘in vee 


RS ol dete 


all, Ready to ausembie,.... 530 
Popular Science Homecralt Qui 
S81 Fourth Avenut, New York: WY, 
Fire send me Ki oe 


ich Vln Snenn (ue send C20, DD 


Aires 


cay Sate. 


(Piece pind name ve clip.) 


Seg Pe fal ie cy are 50 et 


fie ete ten oer 
oy Stoney tee 
oe tiie OS price 
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SEND fer your copy of 


the 1933 Johnson SEA-HORSE 
Handy Chart which describes 
the new, important develop- 
ments in the greatest series 
of outboard motors Johnson 
has ever built. 7 


JOHNSON SEA-HORSES 


SIX JIG SA 


iertyhtnid 


Has a 
tear 


$38E Vincennes ave, ne CE ie 
‘This Book Has Helped 
‘Thousands to Success 
‘The Real Estate Edueator 
‘The New Revied Taion 
Cintas "Questo. abd As 
seers Boden’ License’ Law 
Dicioary 
Real 


Iaeate "Donte ia Court ee 
Bx" pages, Cloth, Potpa $2.90. 


“The Pepaler Selene Monthly 
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PORTABLE COMPRESSOR 
FOR SHOP USE 


(Continued from pose 71) 


ait would pass by the sides of the valve 
fwhen the ‘pressure became. great enough 
jn the cylinder to lit this valve against the 
bback presse in the line, A heavy coll spring 
was fitted in the Ys-in. coupling directly 
Above the valve, merely’ to act as a shock 
absorber, Tt docs not exert any down pres- 
‘Sure against the valve when it is seated, but 
‘when the air pressure drives the valve up, 
the spring takes up the shock. 

“in overhauling the engine it is necessary 
to nin a eylinder hone or other reboring tool 
throush the front cylinder so as to make it 


HONORABLE MENTION 
(ist continued from pase 71) 


fo 


milking machine vacuum pump; 
John Stark, New Ipswich, NH, for 


‘mowing machine; Lester Stavdacher, 
Kawkawlia, Mich, for tractor; J. 
Earl Ware, Vergennes, Vi, for ice 


Shop posser pla hur 8. Clark, 


Oakland, Calif; Dittherner, | 
Eagle Lake, Minn.; Henry E. Lindle, 
Abilene, Texas; Elmer G. Schade, 


Idaho; M.A. Cooper, Rome, Ga.; 
H. Lewis Flemer, Washington, D. C 


D. Neld, 


Eagle, Colo.; 
Ohin; George Rifle, Sanger, Calif; 


of uniform size, 
Tarzer_ than the 


‘the 
i to the 
0. bottom 


ih per square inch. T used this compressor 
two sears, sokd it for $40, and have since 
built ‘three more, all of which ate working 
perfectly. without any repairs or special at 
Fention. This type of comprestor will operate 

iy 2 moderate 


fearaze or for 
Shout 20 


he filed the combustion chamber of the No. 
cylinder by” deiling and tapping it for four 
5/e-in, cap screws (set tishtly s0 no water 
will leak in), and then poured the chamber 
level fall of abbitt metal. ‘This was drese 
fof with a Ble when hard, and a recess wat 
‘cut just over each valve #0 the cylinder bead 
‘would rest level on the cylinder block. “He 
wed off the exhaust manifeld between the 
Nos. 3 and 4 exhaust ports to allow fresh 
air into the exhaust port of the’ fourth 
‘ylinder. 

‘J. and R. Hammock, of Seattle, Wash. 
make ure of two enines, one as a power unit 
and the other as the compressing unit. In 
the latter pistons Nos, 3 and 4 are used 


TRAINS 
RULY 
HAIR 


—to stay put! 


Costs but a few cents to use 


S YOUR HAIR dificult 10 keep 
‘place? Does it lack nat 
Iustre? It is very easy to gh 
lossy and orderly appearance #0 essen 
| fal to wellgroomed boys. 
‘Just ruba little Glostora through your 


shampooing, and your hair 
stay, each day, just as you comb it 


| Te gives your hair 
well-groomed effect, i 
stiff and artificial looking 
and creams do. 
Glostora also keeps the sealp soft, and 
the hair healthy by restoring the natural 
oils from which the hair derives its 
health, life, gloss and lustre, 
Try it! Sce how easy it is to key 
hair combed any style you 
parted on the side, 
brushed straight back, 
h 


pastes 


your 
“whether 


jown par- 
ticularly: smooth and 
applying 

| HJ Glostora, simply 
moisten your hair 

4 with water before 
brushing it. 
A large bottle of 
Glostora costs but a 
trifleatany drugstore, 


FOR THE HAIR 


89 


Decorative 


INA 
JIFFY 


THIS NEW KIND OF WOOD 
expertly mends breaks, 
hides nicks, seals cracks 


Does Everything Give Will Do | 
—Does it Better, Quicker 


Right out of a can 
comes this amazing 
ew preparation that 
handles just ike putty, 
does everything putty 
and glue can do~and 
quickly hardens. into 
wood, Waterproof, 
life-asting wood you éan carve, paint, turn | 
ina lathe, Wood that takes and holds nails 


‘and serews better than Sapied 
| I HOUGH the days of candles are 


‘most natural woods. 
Even if your fingers 
areall thumbs you can 
take this PLASTIC 

WOOD and do expert | Jong past. an attractive candlestick is 

repairing —split chair still welcuime in every home, and in emer- 

encies it may prove useful as well as 

‘ornamental, The one described here is 

adapted from an antique model and dif 

fers from the usual styles in that it may 


backs, loose rungs, oF 
drawer pulls, cracks, 

be either hung on the wall or set on the 
table of mantel 


nicks, holes, wood-rot—and do it in a 
way you'll be proud of. THERE'S NOTH. 
ING BETTER FOR 

MAKING MODELS, 
Get a can of tube of 
PLASTIC WOOD @ 
colors to choose from) 
‘at any paint, hardware 
‘or department stor 
today! 


PLastic Woop 


Handles Like Putty—Hardens Into Wood 
CHANGE ATTACHMENTS 


0 Lustantly a || 


‘The shield is cut from a 434 by 6 in 
piece of 18-02. soft copper. In this as well 
ts the other prt, ever, the ac 
Weight of copper used is of no. great 
Importance, ‘The shield should be i 
spotted allover with a. small ball peen 
immer. Then place the shield between 
tio boards and Matten it by striking the 
top board with a beavy hammer 

"The handle is made from 3.12 by 7 in 
piece of 24-08. hard or cold-rolled copper 
| bent to the shape shown in the deat 
The Ushaped bracket is made fr 
| s4%by 12 im piece of the same material 
rounded at the ends and bent 10 a Fight 


Theve vi 


CARVE, DISC. 
DRILL, GRIND, 


Brand New 85192 | 
EWRITER 


_ Sool | 
| 


Yar2ecr.nano 


REMINGTON 
Semanal pee foe 


Vfruse. on s00 

PY 24 DIA. (602. SOFT: 

i} }-02 SOFT 
incor aia 


Double-Duty 


“andlestick 


By Lee M. Klinefelter 


angle 34 in, from each end. \ }4-in. hole 
is drilied j'in. from each end. The han- 
dle and bracket are riveted to the shield 
in the positions shown with two 2-1. 
copper rivets in each, Then turn tl 
edges of the shield down slightly all 
so that it will rest hae on the 


table 
For the drip cup, cut a 2¥4-in, circle 


of 102, soft copper and. hollow out 
wwith the ball peen hammer over a hole 
ouged ina block of soit wood. ‘The 
anger is made from a. 10in. length of | 
Uicin, copper rod ot tubing. Shape. as 
shown ‘nd fatten at the bottom enough 
{o allow for the rivet hole. Drill a rivet 
thle in the center of the bottom of the 
ltanger and another in the center of the 
drip cup, and fasten them together with 
4 copper rivet 

‘The candle cup fy cut as shown in the 

‘and rolled into, cylinder. The 

top edges are then fared out. Take pans 
to form a.smooth butt font all the way 
Up the side, ‘Solder on the inside, using 
ci ackd of soldering paste as a lux 
Place the candle cup tn the center of 1 
drip cup and solder around the bottom, 
using as litle solder as possible, 

"The candlestick should now be cleaned 
with fine sandpaper, emery cloth, o steel 
Yrool and wiped lihily with white shellac 
for lacquer if a bright finish is-wante. 
Tf an antique finish is preferred, wipe | 

ih vinegar or any dilute acid and tei 
ite umtl the desired shade is obtained. | 
cr finishing, spring the hanger ito 
the holes in the bracket, and the job of 
making the candlestick is done | 


pk _ 
| z 
a) S| 
SSS 


DEVELOPMENT OF CANDLE CUP | 
18-02, SOFT COPPER 
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MODEL OF THE FAMOUS 
GALLEON REVENGE 


D, as shown on the deck plan, from !i-in. 

‘wood. “This goes back to the high ‘vertical 

Projection of a. While this deck mayb 
a 


"eat ADDIN Collis Com! 
dited nad beathcad 


I 1) Ss Saar lead 
|) Sine ow eh 
a ie 


SS eel 


‘dee. Finally Tstue back the lifted-out pieces, 


HE athwart bulkheads are made from the 

Waste of dA, They are of the same se a8 
the designs for the overlays shown excepting 
J and E, which have to be wider and cut 
Jwith a bevel to conform to the hull lines. 
‘The height of the bulkheads fs, how ty 

ime as the corresponding, vertical parts 


bulkhead £ in position. 
deck F. This 


‘Then, from 36 in. wood 
extends from the second 
third, but also continues. unde 
the mizzen 2 slot down the middle 
as far a8 neces the vertical 
projection of i required 
to hold the alter gun carriages, It is desirable, 
flue blocks 


Aleck erect bulkheads Gand HH, Then 
bulkhead J, but note J starts down on blocks 
B. It should have cross bars on i to support 
deck K, which is now Sted and applied 
Next fasten om decks L and Mf, ‘The sizes 
fof the decks can be obtained 
plan, but itis best to try them out i 
Foard before cutting the wood 
bulkheads and decks give the 
im the upper part of the body plan. 
‘double Hoes om this plan represeat the bul- 
wark picees, which are added next. All decks 
fan be scribed with Times S4cin, apart to rep- 


GOLDEN 
HIND” 


the deck 
are 


ry, is ad 
couple of pier 
ide to support the bulwarks 
find stern boards. ‘These: will roughly. con- 


Pertimouth, Va. 


es FREE 
‘ S| CATALOG 


form to the outside of the body and profile 
Tins. 


port and starboard, are 
d. The outlines and 


is bolton can be male to 
Fully itlusteated | thiv and the two fg-swed at once. Before 


‘openings, Hf necessary 
fand square, When cut, the col 
have to be drawn inn 

Wark. ‘These might 
at Teast, before they 3 


‘be painted, in part 
applied, 


wiobiied 


Ape oe ay 


ithe upper su ports, which 
an. ‘The gallery door can be 
Vrcuts, and similar lines can be drawn around 
the gum ports. The lowest wale on the bul- 
‘warks 4 dummy only, outlined with a V-cit 

Te very careful not to let the paint set 


thick and shiny anywhere, 

Run a pencil line around the hull $4 in. | 
from the top. Apply slue to this part and | 
to-all the eds of the bulkheads and decks, 
and to the corresponding parts, i 
ibulwearks 


ide the 
"Then lay. the bulwarks in pos 

beginning 1/10 in 
tinued om page 93) 


APRIL, 


1933 


4 Fakir 1g 


Punishment 


ACING situations which 
test the most iron nerve is 

a accepted part of the news 
reel photographer's work. 


And in industr; 
stiff conditions — conditions 
which demand stamina that 
only the finest quality can 
give—ispartofthe file’swork. 


Made of the finest file steel, 
Nicholson Files are tested 


meeting 


repeatedly for the quality 
which enables them to make 
istry’s payroll. 


that shows a 
4 profit on each filing job is 
fou icholson File. 


Athardware and mill supply 
dealers. Nicholson File Com- 
| Rany-Providence.R.LU.S.A. 


| Genuine 
NICHOLSON FILES 


A FILE FOR EVERY PURPOSE 


on 


For Real Service 
USE 


WORKACE MACHINES 


sy hh tot een 
y WORKACE | 
Radial Drill 


16 


WORKACE LATHE 


Fale alley ad 36° 


WORKACE Circular 


| HOME WORKSHOP BLUEPRINTS 


New projects are marked with an asterisk (*) 


"TO ASSIST you in your home work- 
shop, Porcar Sciexce MoxTHLY 
offers large blueprints containing working 

rawings of a number of well-tested proj- 
ects. The blueprints are 15 by 22 in. and 
are sold for 25 cents a single sheet (ex- 
cept in a_few special cases). Order by 
number. ‘The numbers are given in italic 

pe and follow the titles. When two oF 
‘more numbers follow one title, it means 


Flying Airplane Models 

jemen (Junhers, 3. Flying), #7-90-—__¥ 

Lindbergh's Moneplase (ft Flyiog), #9 
XVIE (hin: Spine), 100 


aie 
Dock Boat, Fa Phe 


i 
ise patter er] 
‘Stern Deive Installation, (When used with 
RowbeatMoorbst) ie a 
Runabout or “Sportbout” (ou 
Inboard menor, TSI Rn 1.00 
‘al 289 
Ferniture 
a. _ 35 


Ends, Molerolvie 109 38 


Pur ¢ 
Radio Cobinet, Conscte, 
Screena, Moderate Pot 


Bie theres, Ont cra miwii ne 
| Fee wees to 3 
Radio Sets 
Anplifer, Theee-Stage, Autio-Frequency, 42 25 
Five-Tube (Batery Operated). 5435-30 

2 


that there are two or more blueprints in 
the complete set. If the letter “R” fol- | 
lows a number, it indicates that the blue- | 
print or set of blueprints is accompanied 
by a special reprint of the instructions 
originally published in the magazine. If 
you do not wish this reprint, omit. the 
letter “R™ from your order and deduct 
Reprints 


25 cents from the price given 
alone are sold for 25 cents each, 


(tsites Hall 


Sedan Chai, Queen's (idm) H3haz8. 
su 4, Concord (20N9-n,), 
® 


Stapeconth (aly), 
Body 13 in 


‘Yacht, 20-10, Racing, 46-Ro- 30 


Toys | 


Cockpit with Console, 124 
Binge and Anti 


‘Teal Cabinet. Be 
Worrbench is 


Popular Science Monthly \ 
ASI Fourth Avenue, New York 


Send! me the blueprint, or blueprints, | | 
rpumbered as follows | 


Res caasn MG insignis, | 
No... No 0. | 
Patterns for 

Reprints alone for : 

Tam inclosing........dollars... ++. cents, 
City ond State 7 
Mote: Pease rig yor tame aad aio vy 


Sein od dy a wk 


thi yan 
beset Rj thee” 


\ 350 POWER $18.50 


WB Siete ee eee 
BUY AMERICAN 


Wy, Fe Floste thane 
STEEL RULE 


In nickel plated eases (1 | 
NE’ 


he 
a ed 
ren eelTae 
Sity 1 Ant gierr 


ikea FREE 


Spee 


MODEL OF THE FAMOUS 
GALLEON REVENGE 
(Continued from page 0: 


and continuing right aft, Lightly mail them 
to-the hull and bulkheads, 

‘Try out the lower and upper stern boards 
LW and Q first with ea patterns. Then 
‘cat and color them and nail them in position. 
‘The lower one i of 1/16-in. wood, bent 10 
the right curve, and the upper is of 34-in, 
‘wood. The bulwarks should project slightly 
beyond these, so trim them accurately. 

‘The bull below the water line should be 
inted an antique ‘white. Above, except 
There painted, the inside and outside should 
bre stalned brown, The decks are lightly 
varnished. (To Br Coxrssvep) 


LIST OF MATERIALS 


Ail dimensions are given im inches exerpt 
here aherccite meted. 


e216 x 45, + 1814 wit pine or 
oi sat ad fo le lca | 
1 peeks Te at ihre woad f 
centerboard A = 

pee aids 2036 and 1 ye. 6 
Tico chreniy ted tor dec Sod 
Soret seen ard 


2 PEPIU HS $°5020 thew ply wood for 
inarks, overlays ete 
a i opie about 36 x 3/1 


ca wales 
tod 3/32 x 3/32 x 20 for 


Yor making blocks and deadeyes 


‘Cardboard $'%'555 fot tops shield ee 
re 80 in of No. 20 
So. 28 eae 


46.40 of satral color cord 


‘Satural color cord ea! 
(Gestensted as size €) 
Salleloth 38 x 26. (or equ 
Silk for aes 


made) 
s4"ymall ela beads and 4 Mat Sasstall 
rds (trwcks) 


Assortment of 35-in, 
‘ind escutcheom pins 
Serine ention (about No. 
talline and sc 


ss ha a ig order for radio cab- 

inets to be filled in four days, 1 

ook un nine new men because the mor- 

tised edges on the veneer panels were 

‘aot clean mill work, Hand work with 

Chisels was needed to make perfect joins, 
gave every man an oilstone, 


“Hf those nine men ever used an oil 
ome oftene than once a week they di 
Ae show it The frst morning they drove 
tne crazy, apoing panels with chipped 
tnd ragged edges AC noo Teale ther 
together. "You pay no attention 10 in- 
structions to touch up your chisels 
tazor edge I sah. ve pot 10 get this 

ica ato your heads somehow, 
Do Ihave to get an auger and bore holes, 
in your head? 

“Well —it worked! 1 am ineined 10 
believe that haf the dubs ae poot works 
men because they never Rot onto the Big 
‘Truth about oilitoming:” 

If you wse this for an ad sign 
Another Happy maa. 


Send for Sharpening Ideas Book 


Allein of al he eat he, pers 
+ yplaine fornia, backs 
Tatu ever tfc li ent 
sept dir at hater tee Son 
Sha saat? Mia aa ma, 
Sori The Noten sd 
Panacea tee 


NORTON 
‘thor Esper PIKE 


SHARPENING SPECIALTIES 


BEM-MANNING CORP., 
Us Sy Sale Rete 


My deat i 
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‘Today everyone i looking fora chance 
foaave money, and ere we tell you how 
olare ty shining 


Our handsome homeshine kit is worth 
0c, but the coupon below will bring it 
to you for only 25¢, a 
nt the start! Le has # real 

wool polisher and abi 

paste polish. Paste pol- 
ish is best for most, shoes, but for kid 
shoes we sugxest Bixby’s Liquids, Don't 
mist this money-saving opportunity, 
Clip the coupon now! 


21 stant 


ead vee 
sum a re. | 
mi 


LAMBERT 


PRODUCTS 


PRATT & 
VARNISH 


THESE EASILY MADE 


Little Tables 
Nest Together # 


TO SAVE SPACE 


HEN nested together. the tables 
illustrated occupy little floor space 
‘They have artistic lines. ate sim 
ple to make, and will prove decidedly use 
ful in any root, 
The patterns are similar for all three 
ept that the top and aprons are pyro- 
sively cut down for the smaller tables 
AAs the lee turnings are rather light, being 
only’ 7% in. square, it may be advisable 
for the amateur turner to have these 
tured by a professional, The extra cost 
will amount to little: in the writer's case 
the turning. band-raw work, and molding 
‘of the tops cost only’ $3, not counting the 
value of the wood, Figured walnut makes 
8 most handsome set, though other woods, 
of course, may be used, A fine set may be 
constructed of basswood and lacquered 


The following stock is required for a 
set of three tables, all measurements be- 
ing in. inches: 12 legs, 21 long, 


74 thick, 7% wide (this allows 
for a I-in, dowel on each end); 
6 fect. 11Y4 long, 254 wi 
thick;” 2 

wide, 7a 
134 wide, 74 thick: 2 aprons, 9 
long, 1 wide, 74 thick; 1 top 19 
long: 13 wide, ¥4 thick; 1 top 
15Y4 long, 12 wide, ¥4 in, thick; 
1 top 12% tong," {1 wide, 4 
thick; 3 slats, 19 long, 14 wide, 
14 thick, cut'to fit each table; 
scraps for making the slides of 


ge mous 
bor thate Toes 
(Usp eHTHED) 


—\6' (TURNED PART) 


Ar 


Lae 


First, the stock is all cut to 


INCH SQUARES | 


hg "7s cra” 


LEG 19" (EXCLUSIVE OF DowEis)— 


=—— 
soak | we hncanaes) 
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size and to the pattems, then scraped and 
sanded to a smooth finish. The feet and 
aprons are next bored to receive the legs, 
which have had a }4-in. dowel tumed 
‘on each end for this purpose. Tt will be 
noted that the thickness of both the feet 
‘and the aprons is the same; and in center- 
ing the holes for the legs, it is well to 
line up the aprons and center the holes 
fon their squares first, and then transfer 
these centers accurately to the feet. In 
this way it is certain that the legs will line 
up and be parallel. One end of both the 
aprons and the feet should be marked for 
‘easy identification 
fons are also bored with two 
screw holes near each end for the screws 
Which fasten the table tops to them. These 
holes may be plugged with a plastic wood 
composition before finishing. One quarter 
of an inch should be cut off the bottom 
Of the feet of each of the smaller tables 
0 that the feet will not drag on the floor 
hen nesting, the tables 
‘The assembly’ is started by gluing the 
legs to the aprons and feet, and then pair~ 
ing off, The pair with the deepest apron 
is fitted to the large top, 16 in. apart, 
using the second table top as guide, Then 


‘The tables ft together compactly. when nat 
in"uve and taba up very ile Moor space 


the slat is glued in position on the bot 
tom of the legs. Gluing and clamping is 
sufficient to fix this slat, which serves as 
a back stop as well as a brace, The slides 
are sew ghd and nae in oan, the 
second top still being used as a. guide, 
Milo. sufcient play s0 thatthe table 
‘ill slide easily and not jam. The other 
fables are assembled in a similar manner. 
‘The slides, of course, are omitted from 
the smallest table, and the slats are placed 
‘with reference to those already 

Walnut, if used, should be oil 
filled, sheilacked, and varnished. Either a 
rubbing varnish ‘or a flat-drying varnish 
may be used—H. CaLpweLt, 


Arter a hole has been drilled in glass 
for any purpose, cover the inside edges 
with transparent household (celluloid) 
cement. When this is dry, the hole will 
be surprisingly smooth and glossy, as if 
it had been melted through—K.M 


NEAT LOOKING SUPPORT 
FOR BUSHY PLANTS 


FREQUENTLY an otherwise attractive 
faarden is ruined by unsightly flower 
supports. While supports are often nee~ 
ccauiry, they need mot be eyesores. For 
Several years the ‘writer has used the 
homemade support illustrated, which is 
‘specially: useful with peonies 

Wire of No. 9 gage, which can be 
ought from most ‘hardware stores, is 


‘An inconspicuous and easily made support for 
peoalen and other large, bushy entden plants 


used. As the wire comes in circular coils, 
fone round is first pulled together s0 as to 
take a circle as shown, with AB the diam- 
eter of the bush to be supported. Fe 
a fully developed peony bush, 
Usually about 3 ft. From D the wire is 
raightened out along £, Make £ 3 ot 10 
in. longer than the height at. which the 
Supporting circle is (0 stand above the 
‘round, For amature bush, & will be from 


2 to 3 ft. A file may be wed for cutting | 


this heavy wire. 

Before setting the support, the extended 
part £ is bent so that it will be perpen- 
dicular to the plane of the circle. The 
hook at C will then catch easily into 
notch D. Press the straight part £ into 
the ground near the bush. but on the side 
‘opposite to that from which the bush is 
usually seen. Then open up the circular 
part ‘the free end about the bush, 
‘draw it tight, and fasten the hook, 

Two of thice stakes like F or G, of the 
same length as, ate set at eal n- 
tervals around the’ bush to help hold up 
the circular wire. Support F is a little 
simpler both to make and to adjust, but 
support, G is surer to hold. A yet differ- 
ent stake support is formed by pulling 
the point of the curved part at G out, and 
also upwards a little 

It is well to put up these supports when 
the peony buds begin to form. If the 
blooms are especially heavy and tend to 
droop over, a second support with a longer 


straight wire £ and a little smaller circle 
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Stairs go up 


but now you take an 
ELEVATOR 


‘Tur elevator brought man a new 
idea of cushioned speed. It took 
away all the jolts and weariness 
of elimbing stairs. 

Squibb Shaving Cream will give 
you a new idea of shaving speed 
land case because it's designed 
‘along the same principle, 

Squibb's limbers up the shaving 
process. It cushions the razor in 
ite creamy lather and makes it 
li with ball-bearing 
smoothness. 

And see how grateful your skin 
will be! Not only for this extra 
comfort while you're shaving, but 
for the extea velvety feel and down 
right case that always follows a 
‘shave with Squibb’s. This modern 
shaving cream contains oils essen 
10 the comfort “ 

For speed . « « for ease, shave 
with Squibb’s. 

Send 10 cents for a generous 
gwest-tize tube to E.R, Squibb & 
Sons, 2804 Squib Building, New 
‘York City. 


And tor of wih Sub Taleum —seened ot 


os 


Goodbye [ AMUSING NOVELTIES 


eo > "Turned on a Lathe 
» By F. Clarke Hughes 


: the Indy parts; then add the ankles and 
the feet, which are made separately 
A small notch should be carved in the 
front af the body to fit the tray, if used, 
so that it will rest firmly at the correct 
angle. Tt. should be glued and nailed to 
the body before the arms are put in place, 
“The arms should be cut and fitted at the 


> elbows as shown. This joint may be glued 
:: and reénforced with x small brad. ‘The 

-VEETIOOY wants on ALL DAY | Uupper part of the arm should be shaped 
shave—and Reve Ia Try this with a sharp knife to fit the side of the 
NEW razor—and get rid of thot | ody and, at the same time, to aive the 


‘sandpopery fesing thal comes hand the appearance of offering support 
to the tray A small notch should be cut 
in the hand where it touches the tray 
A lacquered finish is best for this piece, 
bat before the ist coat i applied all of 
the parts. should be smoothed carefully. 
Any small holes or depressions should be 
shape suitable for holding eit filled with a plastic wood composition oF 
ash tray. an incense burner. or a container other hard-drying filler. such as glue and 
Sie any Gr wa for cigarettes. The figure also might be whiting. Ordinary putty is not sa ; 
2: EASY TO CLEAN used as a novel sewing kit. a small rod his type of work, forthe oil init wil 
DURHAM-DUPLEX RAZOR CO. | or wire being set between the hands to come through and spot the lacquer hadly, 
JeamyGingleclonenSeresanOitcr | hold one or two spools of thread. In this The whole should be given a light col- 
cof the ored undercoat of any kind suitable for 
base be enlarged and turned in the form use under kicquer, or a coat of white oF 
of a shallow tray for pins and buttons. straw colored lacquer will serve the 
Clear white pine is suitable for making purpase, A decorative color scheme is sux 
is picce. Turn all the parts before fit- Rested in the drawings, but many: varia- 
ting them together. When the main block tions can be worked out, For ex: 
has been removed from the lathe and be- hat may te colored 
fore the two centers are cul away from —dark blue for the crown and a lighter 
ight line should be drawn blue for the +i 
sides of the pi ‘A piece of felt should be glued t0 the 
hase ‘as the finishing touch: it will pro- 
tect from scratches: the tale or stand 
con which the figure is placed 


Noviseation. 


‘on to opposit 


| 
Prowine 
A FURROW IN 


FIELDS OF FISH, 


Briers "Wie or the fore rata 
cing ti fat sean 


ities eich ge Ae 
Sid"Tin Canoe Con 40! Fourth St- Ott Town, 
Biaive 


“Old Town Boats” 
slide ele attest 
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| maar, oo nae 
| PER or tnnao on! 


How the head and body are warned in one piece and the body ts later shaped and assembled 
by band; details of arma, fect. acbles, and neck; aed supgested designs for the bate and tray 


Electric Telegraph Set 15¢ 


oan oe 


WORLD NOVELTY CO. 22%. 
hae oes 
$142 Jig Saw 


Plus Set of Adopters 


fact 
Semel 


Rrerarten 


AGE SMa eat in ew Pa 


STTneAUMGAY sas 26 
li He Se 


ERSITSS MOREL BOAT O.woen, 


100% PROFIT Building 
NEW BOAT 3 ot, 


pee rate tt 


‘Te Sigeketiss WHAT CAN YOU DO 
attiied WITH ONE INCH? 


S54 


“CHARCOAL” PORTRAITS 
MADE WITH CAMERA 
Continued from pase 78) 


density of your positive, degree of enlarge- 
ment, and slrength of enlarging lamp, but 
Femember that process plates are consider- 
ably faster than’ bromide paper. 

After exposing the enlarged head upon the 
plate, develop the negative until it appears 
Yery dense and black against the orange light. 
You will now do well to make a contact print 
to see what handwork it requires before en- 
Hneging it as a “drawing.” 

Use a Bne-pointed brush and some dark, 

ique water color to spot out (on the Fela 

ine side) any pinholes that the proof sh 
the negative. Also paint out the back- 
ground around the head so that it will come 
‘out as clear white paper in the final “drawing.” 

‘When the spotting is complete, put the 
negative In the enlarger and projec the bead 
fn the centre of an § by 10 n. sheet of bromide 
paper. Roueh surface paper i best because 
Te leoiss more like charcoal paper. 

AS a safeguard, i i well to experiment by 
exposing small tps of bromide paper ua 
a fully Jone development produces a clear 
black and ‘white “drawing” ellect. Then ex- 
ose your big sheet, and your sketch is made 
When dry, you can add a few sketchy back- 
round lines with a black wax crayon, and 
‘we it aso to sign your “drawing.” 

“This process emables you to make consider- 
able changes jn the original negative. Ex- 
perience wil show you how much contrast 

tisfactory “draw 
A there is already 
‘you may be a 
make the jump at once from the fist "con. 
tact positive” to the enlarged negative and 
omit ‘the intermediate steps, 


Prizes for Best 
Photos of Children 


HOSE readers who sent in the 

best photographs of children 
in the second of our $100 photo 
contests (P. S, M., Dec. '32, p. 
78) have been awarded prizes as 


FIRST PRIZE, $50 
Jokn L. Doyle, Lexingto 
‘SECOND PRIZ 
J. F. Kreps, De Forest, Wis. 
THIRD PRIZE, sio 
Lisette Koch, River Edge, N. 
FOURTH PRIZE, $5 
C.B. Fehrenback, Ponca City, Oba. 
FIFTH PRIZE, $$ 
MM. H. Buel, Aww Arbi 
SIXTH PRIZE, ss 
Mortal L. Thiebaus, Jersey City,N.J. 
HONORABLE MENTION—Aljred 
Betagol, Jervey City, ¥. 1.3 F. Hl. 
Boyd, ‘Ashion, Ml’ 1. H’ Cady, 
Alpena, Mich; Augut J. Fry, Chi: 
ago, lit; Dr. I. James Grecnscood, 
Wollaston, Masi.; Marion Haller, 
Middleburg, Vi: RL. Harmon, St 
Paul, Mérw.: Rael Masorence, ‘Chi- 
1, its. dente Oberlader, 


‘Mick, 


‘and Stonley Wurtz, St. Louis, Mo. 


‘The winners of the January con- 
test will be announced next tonth, 
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REE! 


SAMPLE 
CASCO 


‘WATERPROOF 


GLUE 


Ie will work wonders for you as it 
has for thousands of other Popular 
Science readers. Things that would 
fot stay glued before...now you ean, 
ut them together permanently, in 
spite of moisture, heat, rough usage 
‘or plain neglect. 


New Easy Method 
of Building and 
Repairing Things 
Home craftsmen and amateur me- 


‘chanics everywhere are discovering 
tue, the 


‘And they are amazed and intrigued 
10 find that CASCO...a clean, non- 
‘odorous powder...mixes so quickly 
in cold water, forming a creamy,easy- 
spreadi sakes all jobs; 


Unlike ordinary glues and pastes 
‘which harden merely through evapo- 
ration, CASCO SETS CHEMICALLY 
LIKE CONCRETE. Articles glued 
‘with CASCO stay glued, 


will receive this in- 
teresting and help. 


fal bulletin... tells 
how to make your 
‘ownjig-SawPuzzles, 


Let he NEW CLEREVU 
SCIENCE SET 


Show You the Amazing 
Wonders of our 
Unseen World! 


nen ies comple 
S'S) Rew Sembted at bo reac 


LOOK AT THIS VALUE 
2 Instruments and Acceneries 
23 Specimens—S Chemicals 
int #200 Pore Mauch & Lami Kew 


Bae en is 


ALSO—TEXT BOOK of 
Directions & Experiments 


CLEREVU INSTRUMENT CORP. 
48 W, 4th St New York, N. ¥, 
apahantintsy 


Fea ata eae ard 
Pete ite Jour PHA leo sae 


‘Saws for Puzzles 
and Scroll Work 


SPECIAL OFFER ON 
MICROSCOPE SLIDE 


—-- 
RECORDING THINGS YOUR 


EYE CANNOT SEE 
(Continved jrom page 49) 


an andle of forty-five deerees. If the operator 
Adjusts the microscope to horizontal posi- 
tiom and looks down upon it so that one eye 
strikes the mirror and the other eye strikes 


the paper upon which the picture is to be 
drawn, the drawing of the object on the 
Side ‘will be found to, be vers’ easy even 
to.an unskilled artist. Water colors used 10 
color photographs are excellent for we in 
coloring these micro-drawings 

Halt of the fun in microscopy’ comes {rom 
the preparation and mounting of specimens, 
‘Merely to take a specimen and seal it between 
tase slides, snot enough. Such a makeshit 
tril last for a few hours but what we want 
fre specimens that will last for years. Hence, 
the necesity of making mountings Uhat will be 
{ree from spore infested moisture. Indeed the 
elimination of moisture is the big problem, 
WILE i is extremely cay 1 mount 

such common things as a y's wings and 
1 piece of onlon skin, it 1s not so easy 10 
‘mouat more complicated structures that will 
fot pass sullicient Tight to permit of their 
examination under the microscope, "To do 
this we must cut slices of these objects $0 
thin that they will pass enough light to reveal 
‘what is inside them. Such thin slices are pre~ 
pared bya little instrument that works on 
{he same principle as the meat slicer in butcher 
‘hops. Such an instrument is called a micro- 
tome and it may be cay made by one in 
jpomession of a few household toals and aver- 
Se ability in using them, 

‘Armed with a microtome and a knowledge 
fof the preparation of slides, which will be 
discussed ext month, we shall be in 2 poi 
tion to make our collection of photomicro- 
ferapbs mach more extensive and interesting. 


WATER CUTS OFF FLOW 
OF OIL TO END FIRE 
Bxcavsk oll floats on water, firemen were 
fable recently to conquer a freak blaze in 
Kansas City, Mo. Av 16,000 gallons of fas0- 


the bottom of a tank ear into a huge storage 

ink, the steam of fuel caught fire. Unable 
to close the valve, the men fousht the flames 
‘with chemicals but made ttle progress, Then, 
Water was poured in throush a manhole at 
the top of the tank. Having a greater specific 
bravity than gasoline, it immediately” sank 
to the bottom, owed throush the valve and 
‘cut off the supply of fuel feeding the flames, 
With the fire out, the men could close the 
Salve, thus securing the tank against any fare 
ther outburst of the Blames, 


AUTO OF GLASS SHOWS 
HOW THE MOTOR WORKS 


A reLt-stzt» automobile of glass will show 
visitors atthe Chicago World's Fair this sum- 
hat happens ‘inside a motor car 
running. ‘The body, wheels ev 
thing except nine vital parts, will be 
structed of lass. While’ the strange 
tion, it will change color from time 
to time as varying shades of electric Hehts 
are played upoa it, so that artistic value wil 
be added to the exhibit 


USE BARK OF TREE FOR 
SHOE SOLES IN JAPAN 


Bark obtained {rom 2 South Sea island 
tree, and sid to be more durable than 
leather, i being used to make belts, trunks, 
‘and shoe soles in Japan. Belore the bark is 
ted, it i treated chemically. 


Hine were being deained through a valve at | 


MAKE PHOTOGRAPHS 
LIKE THIS. YOU CAN 


Mopned Pea 
We Tell You How With 
New Gem Microscope 


THEE of photorraphing dozens of 
Nature's miraces that your frends 
fave never even eet Wh the Gam 
ficroncope ‘you get our Experimental 
Course for Beginner, ling you clealy 
sere to find scores of specimens, ROW 
to photograph, recognize, clasiy, pre- 
Serve, display, ete, Magnes 75 £5 800 
Made by Bausch & Lomb, Amer 
se aan, ig 


PF Write for free 
BAUSCH & LomB oPTicaL co. 
747 St. Paul St, Rochester, N.Y. 


BAUSCH &€ LOMB 


Keep Your Copies of 
“POPULAR SCIENCE” 
In This Beautiful New Binder 


‘There isso much useful information in Pop- 
ular Science Monthly’ that many readers have 
asked us to supply them with a binder in which 
they can keep a. permanent fie, 
“Fo mcet this demand we have had designed 
inder. Bound in deeply embossed 
‘looks like leather—lasts forever) 
with the name of the magazine and cameo 
‘Sevien stamped in 24 Karat Gold on the cover 
‘This binder will securely hold 6 copies of Pop 
ular Scence’ Menthly. 
New copies can be slipped into the Big-6 
inder as easy as inserting a letter in an en 


veo 
‘There is nothing to get out of order—no 
screws to work loose, na ey to et lst, Tin 
Hinder wl nt a ei. 
"To binder isa beautiful as itis wsefal—it 
wl beam ornament to any Hbrary table 


| Only $2.00-Postage Prepaid 


Lovaas Sige Mow. 81 Fourth Avene, 
Time seed sae par Mes Binder band ia 
taibed Accra wih “Popalatscence Sta 


STR Sata othe covey a 14 Rese Gok in 
Segvuse SF acd Wk tadetond tat ibe b toe 
SS frter cara any Kind wap 
Same — 
Are = 
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‘Howto Make Waxed |Wew “Delta” Seroll Saw 


Harness Thread Earns Thousands of Dollars For Puzzle Mak: 


For spar ine (al in. or bby, to, 
By L. M. Ror fan we this remarkable new "Delia tool to 
New York State Calege of Agriculture 


ash fon tremendous demand for fsa 
pales. Starting with one saw some "Delta 

ters have as many’ as 80 units going (ull 
Speci," Ollers many other opportunities for 
‘woodworking for pleasure or proBt 


Send Coupon for 
ii Full Details 


‘0 MAKE thread for repairing farm har- 

ness oF for any similar leather work, the 
following material are required: a bait 
linen” thread, harness wax, beeswax. two 
harness needles, and a soft leather pad. 

‘Draw out’ a required length of theead 

as thown at a 

2, Untwist ‘the thread for the required 
length by zolling it on the right thigh, as at 
B, and pull it apart, C. If the twist i all 
‘out, It wil tear easly 

8, In like manmer draw as many threads 


sstclel forthe work at apd. Fats teats | AL Complete 
teams for sage al ster Het Tar | Oot MM ociorn 
Motor-Driven Tools 


A Pit 
Of THREAD 


Ease the Pain 
SLEEP! 


UNTWISTING. 
PULLING THE 


| 
Br TAL 
CATALOG 
THE THREAD 
THREAD ADART 


c rs 
TAKE THE GRIEF OUT OF 
a Fy) LEATHER WAX PAD EMERGENCY REPAIRS JF 


THREAD, 


A sudden leak in the heating boiler—the 
hammer handle flies of—twater squirts 
froma dent in the auto radiator—a drawer 
nob pulls ont—screws strip from and 
WORX PGE. Joosen the door lock—a water pipe freezes 
OF LEFT HAND ‘and cracks—one caster won't stay in the 


70 HOOK. | table leg—your favorite poil starts to . 
leak ee 


Ay \ WAXING THE ENOS 


aqackly.catly and cheaply with Senouth- x 
HgioINe one tno oF y Y iehty lacky te hove thls bottle 
HOLDING ONE END 0 Sn: No. 1. which stope feaks of steam, mighty Dy 
TWISTING THE OTHER F water, gas, oil, gasoline, smoke, etc., an- of Sloan's in the house tonight: 


chors loose screws, bolts, nuts, handles, ma- 
chinery, etc., and holds equally weil in 
metal, masonry, bath room tile, and wood. 


smooth-On No. 1 expands LAME BACK 

Tardeniag aid when met- 

aed holds a5 iehtly as 

ihe meta to which it i at- 

tached. ‘The sniple cold ap- —lumbago 

plication avoids fie tisk and |The ome aure relief for backache ix 

FESPA LgeAM | Stoan's Liniment. Because Sloan's rushes 

barry ¥ 1 | fresh blood to the sore spot instantly 
Get Smooth-On No. 1 ix | 404 this fresh blood stops 

pt Smeal On Nor it | eseles, warms and soothes you Y 

by hardware store or if 

secesary diect from xs 


SMOOTHLON MFG. CO. 


Liniment 


ry Sunday. 9 PM. EST. 
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HAENEL “100 SHOT” REPEATER | 


HIGH POWERED TELESCOPE 

Most Powerful in America Scr 
SE Lyte 

fee 


Sern eet 


Eeeets eve oh 
eagles 
‘Sead $1.00 Today 


‘USED AIRPLANES $50 
AND UP—EASY PAYMENTS 


Paying Care taken in 
8c for catalog 


ae 
Ete ooemenen ee 


HEN BROTHERS “Tega | | 


sl tae 


but six are better for heavy parts such as 
urs traces, and breechings. Im placing. the 

rot placed 
ven, but allowed to project past one another 
bout Vin. so as to provide a fine end that 
fan be pasied through the eye of the needle 
find folded back oo ise 

"4. A pad is made by melting a small quar 
tity of harness wax on a piece of soft leather 
about as big as the palm of a hand. Tt may 
bbe done by placing’ the wax on the leather 
and allowing it to rest on the lid of a warm 
Hove until it is soft enough to work wel, 
‘The thread i thrown over a hook or ‘ail 
and drawn with the ends ven, and about 
6a, of the ends are thoroughly covered with 
‘wat as at D. One end is then wound around 
the index finger of the leit hand. with the 
fend tucked under as shown at E. The other 
fend is twisted by rollin ftom the right thigh 
Seat F. The thread has sufficient twist i 
tends to kink between hands and hook when 
held’ slack. When enough (wit is in one 
end, the ends are interchanged and the other 
‘end’ fe twisted, 

'S, Wax the thread by holdine the two 
waxed ends with the left hand and passing 
the wax pad ‘igorously back and forth on a 
short piece of Unread at a time as at G. ‘The 
{riction and heat cause the wax to melt on 
the thread. The thread is then drawn vigor- 
‘ously between the thumb and index finger 
to equalize the wax as at Jf 

0. To thread a needle, draw the end of a 
thread ‘through “the ese about 2 in. The 
thread and folded end are then held between 
the thumb and Indes fineee of the left hard 
lowe to the eve of the needle, and the meedle 
Fe held between the thumb and index finger of 
the right hand, as illustrated at J. “The needle 
Is'then turned to the right, and the needle 
and twisted end gradually drawn to the right, 

the felt hand, causing the folded 
‘down into the wased thread. 
ished thread has flat surfaces, it 


T'any- of the th 
Indicates that i wa 
with wa 


TWIN POINT SCRIBER 
FOR TRANSFER WORK 


ie 


is expecially 
es from die 
sections to the die shoe or bolster plate from 
jie parts to assembly. frames, and ftom ma 
chine parts to housings It le made from 3 
plece of 34-in. cold-rolled steel 31 in, lon, 
tapered and knurled as shows, “The tapered 
fend is split for ¥4 in, by using two blades in 
fs hack saw frame. ‘In this slot are inserted 
the ends of two pieces of soft spring steel 
1030 in, thick, ¥4 In. wide, and 295 fn. Jong, 
‘The other ends are tapered back for 34 ia, 
to form sharp points, The blunt ends are 
held in the sot by’ welding or brazing; the 
Lipered ends are bent outward until the points 
are fi or 1 in. apart and then hardened 
"To we, squeeze the points together, insert 
in the hole, release, and turn the tool care- 
fully, exerting presture in the same manner 
as when using dividers. Another method is to 
tue a small tube 434 fa. long that will just 
slip over the handle. Push down the tube 
Until the points are inside it, drop the tube to 
the bottom of the hole, remove the tube, and 
scribe as before. ‘This is a better method for 
deep counterbored holes —Romexr WELLE, 


CORDS OPERATE MODEL 
RAILWAY SWITCHES 


LTHOUGH the latest types of electrically 
‘operated model rallway switches are eas: 
controlled at any" distance, many 
‘allway operators do not realize that 
Control of the hand operat 
quite simple. 

The below shows a hand oper- 
ated switch arranged for. distant control 
Power is supplied to the switch lever to move 
‘fromm one position to another by’ a strone 


fishing ine threaded throush screw eyes 
Use three eses as indicated wherever you 
‘wish to reverse the direction of pull 

You will ed it practical to run the cords 
underneath the ralls between the ties, but 
bee sure that the cord does not rub against 
the edge of a We 

Tf your system includes several switches 
operated by" cords inthis ‘manner, all of 
them can be brought to one point and con- 
rected to a Fow of vertical levers in a mitch 
‘man's tower as shown in one of the sketches 
Asimpler arrangement fs to bring all of the 
cords fo 4 row of screw eyes opposite a board. 

shed to the edge of the table, bench, oF 

Shelf on which the track is mounted. Set'the 
Screw eyes in pairs, one for each switeh; 
then tie « large knot on the end of exch cord 
and paint the knots red or green to correspond 
With the siznal lights on the switches they 
operate—Sast Gono, 


coups 70 
Swrrens, 


‘BOADD FASTENED TO 
toot OF TARLE 


Start pens used for lettering drawings with 
waterproof ink will work better if the point 
Girt rum gently into a cake of paraiin to 
2 depth of 3 in—T. R. Warts 
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; WANT A GOOD 


Marble 
Game 


Is Simple to Make 


MARBLE games are sold by the thou- 
‘sands in various designs, but you 
‘can easily and quickly make one yourself 
Each player shoots ten marbles by pulling 
‘out and releasing the knob, Those mar- 
bles which come to rest in the inclosures 
fare counted according to the numbers on 
the board, and the player who runs up the 
highest score becomes the. winner. 

"The general construction is shown 


| in the drawings below. The playing 
surface, is of plywood 
Mi or ¥%4 in, thick, oF 


pressed’ wood composi- 
tion board fastened to 
a backing of wood. The 
pgs oF pins are either 
| Ti4-in, brass eseutcheon, 
pins or ordinary wire 
nails, and they are driv~ 
‘en to a uniform height 
with a nail set made of 
hardwood as shown, The 
pins should be placed 
So that there are no 
Jong, straight lanes, 
‘The board is set in a 
sloping position in its 
frame. The more it 
slopes, the livelier the 
the game, The shooting 
mechanism is made 
from an iron bolt $ by 
V4 in, an old radio or 
other knob, a spring 


svonng te ume wun, | YOULCAN BUILD YOUR 
Teas ‘OWN PROFITABLE 
PERMANENT BUSINESS 

taken from an _clectric | Anyone who will arnty go into the lawn 
healing ‘appliance cord, an mower sharpening busines ‘can mabe from 
From washer and rubber | $0 to §50 per week ther fst seston, Many 
teaser cut” from an oid | fen have made more thn thi inthe a 
peas 28, ol | Cie alone W, C.F, Patan, Ps wre 
Jer tube. The opposite end | “yin ou oo jabs and my standard rt 

is clove in with |g an ahaya hat ben $200 pet me 
Nice Cate, Rochoter. N. ¥ writ 
brass. The space | Rave to date sharpened 7S mowert at 
inthe comers at that end | each" Wn Ses wie 
tmay ‘be used for storing | “Thy We ea wonder, no-one can do's bad 
martes intron" 

‘An improvement isto cov- |" Tha Kdeat Sharpening 
er the playing surace wih "Grinding tthe Fact 
een buize, which i invari Serpe 
Ship found'on the more cx vary 
wy lo oven ahs a an" 
Rores—B. G'S 


Shore by 
branincturers. Fifteen minutes" work will pu 
ise mower in,periet condition and YOu 
fet from $1.00 to $1.80 por mow 
No Training Necessary 
reulred, Just attach the Ideal to 
fod start (o sharpen, Hundreds of 
‘all lawnmowers are in your Vicinity right now, 
Srlting vo be sharpened 


Now is the Time to Start 


200.95 Bell St, Plymouth, Ohio 
SEND ME YOUR FREE CATALOG. 


Ping ofthe game boar and a angretion fr making s hardwood nail et 
' nltor high matte puoe can be ennde ul ogee” 
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ecrets Ui See 


STORIES THAT WILL HELP YOU GET AHEA, 


when T to 
$25 ine ye 
"Its wonderful,” she 
full Now we ean 
have been worrying us and even put 
le in the bank each week, 


pon and you decided to take 
Eourse? Tt made a new man 
We certainly owe 
Correspondence School, 


How about you? Are you always going t0 
A 


ecious hour pa 
fore you find out what the I.C.8. can 
for you. Ted ‘2 penny or obli- 


EMPTY GARAGE TURNED 
INTO PAYING LIBRARY 
FRIEND 


Md Nihon 


twelve million men 
leave off work, there 
is bound to be a 
change in the meas- 
tured order of living. | 
[And “whether the 
new era will be ush- 
cred in on the wings 
of technocracy oF 
established by ind 
vidual initiative is beside the point, ‘Th 
fact is that the change is upon us. What 
are you going to do with yourself?” 

Twas. out of work, and wondered 
Could T sell anything? "Food seemed 10 
te the only thing people had to have 
‘That gave me an idea. “How about ‘food 
for hough,” asked my fiend 

T mean T have a vacant garage outside 
my door. Suppose I altered it to look like 
1 library. Nothing gaudy. or pretentious, 
you understand. Just a nice, comfortable 
place, a circulating library’ where. men 
And women would enjoy spending an hour 
in the even 

Fine!” he enthused. “You could carry 
a line of recent fiction, and. since the 

‘people in town know you as 
art, you should be able to 
bring them in all Fight, But will itpay?” 
anything short of a miracle.” 

it's bound to pay. better than 
pounding pavements all day.” 


TT BIS was May Se, last year. The fo 
lowing day I saw the Mayor, spoke to 
my neighbors. Ours is a restricted—though 
heavily. mortgaged—community. No one | 


raised. any. objections, and 20 I. went | 5 


ahead, Drawings took a day. Wall board 
and false ceiling were necessary, as the 
heat is punishing in summer, Maitex was 
used for the walls and ceiling; rough, one 
by four inch fir for trim; Number 2 
White Pine for book shelves and cement 
paint for the floor, Two weeks, working 
twelve hours a day, completed’ the job, 
and the cost of alteration was $35.00. 
“Thought was next given to the question 
of stock. I bought about $150.00 worth of 
hooks, and then filled in the gaps in the | 
shelves with about 100 books from my 
own library. Shortly after the opening, 
‘my wife purchased a modest line of gifts, 
(her taste is bome out by the fact that 
a complete stock has been bought and 
sold) many times since), ‘Then I got in 
touch with the author and publisher of a 
hostess book. For a very small amount 
fifty copies were purchased. The opening 
day we served tea and induced the author 
to be present and to autograph her books 
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EMPTY GARAGE TURNED 
INTO PAYING LIBRARY 
(Continued from page 68, 


given free to each of our guests. 
Tt worked! Every one of the fity-three 
who came that day purchased something 
or rented a book. BY August, my initial 
investment in books’ paid for itself, and 
soon the rental library alone began show 
ing.a net profit of about $60.00 a month 
we carry a line of toys, gifts, 
srecting cards, games and, of course, the 
circulating library, While'it_ doesnt’ pay 
much in money, it is keeping the wolf 
from the door, and leading’ us to believe 
that, life and ‘living are once more all 
they're “cracked up” to be. V. Vi, Stew= 
art Manor, N.Y, 


HE CASHED IN ON 
BOYHOOD HOBBY 


LTHOUGH I 

‘didn’t know it 
then, as far back 
as the eighth grade 
in publie school T 
wat tinkering with 
D hobby: that ‘was 
later to become a 
wage. camer for 
tne, T was taking 
2 course in wood 
working that ree 
{ured two hours of mechanical drawing 
Gach week 

Th iirc tol sat nat eer 
ing improved a drawing 30 per cent, 30 
resolved to become proficient in that re- 
spect, From this teacher I_ obtained a 
fall lettering guide-book and the advice 
that this art could not be learned. over 
hight, ‘The first alphabet that interested 
me was an Old English type, and my 
Horts at copying this alphabet" looked 
very much like the random scribbling of 
i child, Naturally, Twas discouraged, 
Yet, by patient plugging for about four 
months, I became fairly good at this type 
of lettering. 

Al throtigh high school T stuck to this 
hobby, practising continually on such 
things’ at bookplates, mottoes and fancy 
Secorations. After graduating I attended 
aici shoal fortwo ears and 
nally secured a job in the signal depart 
ment of a large railroad. i 

‘One day T saw the diploma of a chap | 
who had graduated from this school. His | 
hame had been lettered in in Old English | 
and the work was poorly done. Knowing T | 
‘vas capable of better work myself, T went 
to the manager of the schoo! and found 
‘out that they paid one dollar per diploma 
for this work, and that an average of 250 
students were graduated from the school 
cach year. T then 
‘my work and, 
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you'll win A COMPLETE FEDERAL COURSE 
FREE! This contest is for amateurs (16 years of age or 
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Prize Awards made by the Federal Schools, Inc., will 
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‘The quality of instruction in the Federal Course develops 
your natural talent to a practical eaming ability in the 


fot drawings best in pro= 


Shortest possible time. It has been the start for many nape pawl 
Federal Students, both men and girls, who are now Federal Schools Faculty 
commercial artists and illustators, eaming $2,000, 7 


$4,000 and $5,000 yearly —some even more. The 

Federal Schools has won a reputation as the “School famous for successful 
students". Enter this contest . . . 2 splendid chance to test your talent. Read 
the rules and send your drawing to 


+ + FEDERAL SCHOOLS, INC. « « 
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HE CASHED IN ON 
BOYHOOD HOBBY 


Continued jrom page 103) 


to my surprise, got the job. 
after, railroad conditions became 
terrible, and I was laid off. In the mean- 
time Thad married. Now I was faced with 
the immediate necessity of finding work. 
Unable to do so, I decided to capitalize 
on my hobby. I visited every school that 
‘ave out diplomas with hand lettered fill- 
ins. By offering them better work at low- 
| ex prices, T managed to secure enough 
work to keep me going for some tim 
‘Among my accounts were hospitals, 
colleges, dental schools, seminaries, etc 
I received from fifty cents to a dollar for 
lettering the name of the student, the 
course taken and the graduation date. At 
present, Tam trying to get a large univer- 

0 iet me do their work. If successful, 
Til be adding an additional four hundred 
| doliars or s0 to my income. 

‘My eventual aim is to establish a small 
shop where I may specialize in pen let- 
tering. By proper organization and co- 
operation I can spread my work out over 
the duller seasons. My plan is to secure 
an ample supply of diploma blanks during 
the year from each school, line them up, 
Dut in the course and future graduation 
date. Then, when the rush comes in June, 
all TM have to do is letter in the names 
Of the graduating students. This should 
enable me to tur out a large amount of 
‘work, and still leave me plenty of time 
for edd jobs and further canvassing for 
other lettering work 

Tam doing work I enjoy, and earning 
a living, In these times, that's as good 3 
Gsniton of succes ag anyone can give 
HLL, W,, Rochester, N. 


Cash Prizes 


| DEUS department will give $5.00 for 
every true success story submitted 
| by readers of Popular Science Monthly, 
and which is accepted for printing 4 
this magazine. 


meee Mets 
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| ele eer cet 
Eation to the work will be considered. 

| We are not looking for the “get-rich- 
See ee 


Manuscripts must be confined to 500 
words or less. They must be true 
WP'aecepted, authors must be prepared 
to give us signed statements to the ef- 
fect that. they are. true. Manuscripts 
Submitted and “printed” become’ the 
roperty of this magazine, and we are 
Rot responsible for the return of re- 
ected tories ‘unless postage. ix pro- 

ded for ress Cone 
Teibutions to Succeee Story’ Depart: 
| ment, ‘Popular Science Monthly, 381 
ith Avenue, New York City. 
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| VITAL ORGANS CUT FROM 


BODY TO SAVE LIFE 
pote 34) 


later began spitting blood. To, our astonish 
ment, am X-ray of his chest showed his left 
lung was riddled with patches of tuberculos 
The right lune was normal 

We decided to compress the leit Jung com- 
piketely, leaving the right ene to supply the 
foxygen, Below and to the left of the heart, 
between the seventh and eighth ribs, we in! 
serted a sharp, hollow needle through which 
nitrogen 3s "was pumped. from a_ pressure 
tank’ into the pleural sac, the membranous 
‘bag surrounding the lung, As the premure 
Jncreased, the fun was squeezed smaller and 
smaller until it occupied space no larger 


| than your fst 


HEN the patient was sent to the Adiron- 
dack Mountains Jor rest, open air, and 
wunshine treatment. Every two weeks, more 
nitrogen gas was injected into his pleural sac 
to make up for what had leaked out. This 
treatment gave the left lung what it needed 
most of all—rest and freedom from the strain 

of breathing 
At the end of six months, the patches of 


protect the healthy portions of the lume {rom 
fafection. Gradually, we Jet the nitrogen sa 
Jeak out of the pleural sxc, allo 

pressed lung to expand and oc 
position in the chest. Today, the young 
Ras two healthy Rings abd is carning his ving 


and at the same 
the, body" iy the 
laryns, oF vot dam's apple is the 
most conspicuous external part. Just a ite 
‘aration in the quality of two small ligaments 
Inside the larynx, the vocal cords, accounts 

the voice of a 


Georse W. Crile showing a group of interested 
surzeons Cleveland, Oy cl 

seventy-two years old 
twenty-nine years before by taking out the 
entire larynx because of cancer. For nearly 
thirty years, the man had been breathing com 
fortably throush a hole in his neck just above 
the breast bore. 


‘OT Jong ago T met a woman whose whole 
vvoice-bax had been removed and et 
‘who told me about it! She had beem equippesl 
fal larynx, a rubber tube con. 
feed. One end 0 

ith the 
part of 
‘The other end was passed heouch the ‘nose 
to the back of the throat. By means of this 
range ‘oice-box, the womae could talk so 
ly there was no difficulty in understand 


son, in attempting 1) save cases that 
hopeless, has developed spectacular new 
methods in the operating room. Remov 
‘hole oneans from the body, performing feats 
Which Were considered fatal'only a few years 
‘eo, the surgeon of today’ wins brillant new 
‘ictories as a saver of human lie, 


N THE nest installment 

Damran ‘will describe. I 
well tell hots the surgeo 
‘epilepsy, insanity, and death through opers- 
Hons upon the brain. Wonder-stonies of the 
‘operating room and the latest facts about 
this remarkable phase of the surgeon's ssork 
‘sill be contained ix this article, hich wal 
appear in Porcea® Scirsce MostMLy for 
‘ay on sale Apri. 


thie series, Dr 


Get Into 
RADIO 
| BIGGER PAY 


Many Make*50 to'l00 
a Week -I'll Tra in You 


‘Your Training Need Not 
‘Cost You a Cent 


now/”” FREE*00r 


ont Hiner" whet peop i 
ited Tor the very 


ff mich stories ubout the origins of Enea 
in | The “Supreme Authority” 


‘WEBSTER’S NEW 
INTERNATIONAL 
DICTIONARY 
Gh Merriam-Woebs 


mite encyclo 
ctntcrmsation makes 


is ae ae 
Vertes 


a | 


Al Market vention 


lirgueEnineecing Renea 
iS ithe eet Nee oa 


PATENTS SECURED 


Trade-Marks Registered 
E offer you, the, advantages St my 35. yeare 
Seperigee te patent Toayer and severe you 
selon set 


“uikgoNAnte, 


Boat and Tel 
L. F. RANDOLPH 
1340 Victor Building ‘Washington. D.C. 
106 


PREHISTORIC MONSTERS ROAR AND HISS 
FOR THE SOUND FILMS 
(Continued from page 21 


Tips dilated and grinned and the large hss 
‘jes rolled in their sockets as six mem, hidden 
‘eithin the recenes of the skl, turned andes 
{o. provide the necesnry movement. One 
Specialist even. pumped. blood-ike liquid 
itom a tank at the base of the throat into 
the mouth for an added touch of realm 
‘when Kong’ Snally vanquished is mighty 
const 

Sounds were added after the scenes 
wore filmed, For the anthropoid’s breath 
Spivack ran am old tiser Sound track back 
ward, lowering the fone an octave, ‘This 
Produced low, snarl, rutteral combination 
St growl and breath which starts low and 
‘limbs to ‘2 high peak, giving a sound en 
tiely diferent trom the animal sounds one 
ican fod The govt sone consis ot 3 
sharp bark, with the peak of a particularly 
loud blast "wed to tie the bark to roar 
and a piece of breathing tied to that to tall 
the entie sound of! into nothingness. 


UT the love notes! There were no scien- 
tif data to guide the movie makers in 
reproducing any of these sounds. When asked 
for aid in this direction, J. W. Lytle, verte- 
brate paleontologist of the’ Los Angeles Mu 
scum, ‘replied, “for the dinosauria 1 would 
Suggest that you reproduce various dezrecs 
of hissing sounds and for the mammals. a0 
admixture of grunts and groans.” 

‘As-anyone Knows, not even a wild animal 
makes love by groaning and hissing. So 
mys nore a ‘microphone with 
nly a mezaphone to utter deep "er 

Srree-ump.” "r-e-f-ump" in lone and short 
srrunts, thereby establishing for all time the 
love call of the prehistoric ape. 

“The tyrranosatrus—the lartest animal ever 
known to exist—sisty feet lone and with 
three-foot skull—histes and roars ‘his vocal 
contributions to the battles and his mythical 
Contact with man, Bot thee tw sound 

hen produced with the peesary low tomes, 
‘ere tle contrast 
During a battle with the ape, the voices 
of the two animals pot only must be dis- 
tingulshable, but the lows must blend, ‘That 
‘was a poser! "As the scene developed on the 
projection roam screen, I heard what sounded 
Femotely like the hissing of steam and a 
panther’ pur, 

Spivack had mixed an old puma sound 
track with the steam-like noise froma com- 
ppresed air machine and added a few sereeches 
from his ow tron ier few Inches 
Exactly "in. what proportions “they "were 


come through the loud speaker in such volume 
Sand of auch quality that the small aience 
of men expert in diagnosing sound declare, 
“Kong and the’ (yrranosaurus must have 
sounded like that. 


[OW the brontosaurus, one of the best 
known of the prehistoric quadrupeds, 
‘once lived in the Wyoming-Colorado rezion. 
Little did be think that one day his utteral 
croaks and. bises would reach the movie 
Screen. But Eliot as gone the anthropolo- 
ists one better; not only does he decare the 
bronteaurus croaked and hissed, but with 
dramatic license he inserts one croak after 
every four hisses 

"The triceratops resembles an enlarzed boar 
for a thinocerous; more like a boar, pethaps, 
because of the three large horns 
from his head. This little fellow. measures 
only twenty-five feet long, yet in the picture 
he beliows like a bul, pores a man and tosses 
him into some long-forgotten bush—to the 


accompaniment of a reversed and lengthened 
elephant roar, 

‘Some of the miscellaneous sounds were 
created with the. simple instruments "one 
would find in any studio sound laboratory. 
(One hour Elliot was grunting into a hollow 
“double gourd with a microphone conveniently 
placed to pick up deep growls and grunts of 
the triceratops; later in the morning be was 
hali-reclined on the floor, grunting through 
4 water-filed mouth into a mesaphone, thus 
Producing, the animal's death gurzes, 

When Kong went prowling down 3 river 
bed, Spivack squatted close bythe. ever= 
present mike, pounding with two enlarged 
plumbers" friends on a eravel-Ailled pad. 


IR two years the movie makers have had 
this fantastic picture In preparation, ‘Tech 
tically, it has proved the most dificult 
dea t0-put into motion picture that has 
ever been attempted. Readers of Porvtan 
Scuswce Moxtitty already are familiar with 
the technique of animating mechanical ani- 
mals for the movies, For such pletures only 
‘one-sisteenth of a foot of film can be exposed 
‘on a given scene and never more than twenty 
fet may be competed during a working 
‘Mans ofthe scenes, particulirly that 
which the ape fishts a squadron of pursult 
planes while straddling the tower of the 
Empire State Building, are made up of (our 
distinct shots merged into a composite timed 
to a split second. The mechanical monsters 
‘move with apparent eave, hut each was ereated 
fon skeletons of metal duplicating thove to 
be seen in various museums, 

‘ut the problem was only half solved with 
perfect animation. Th order to reproduce the 
Bpe's jaw movements, as the alx men hidden 
inside the massive head operated levers con- 
trolling the movements, it was necessary 10 
expose 258 frames, each measuring one-slx- 
{centh of an inch, 

Tt would have been impossible afew 
years azo to film such a story, It might 
have been told in the form of drawings, vet 
the mavies would not have touched the Weltd 

le. ‘But the technical growth of motion 
Pictures is astounding 

‘As the sound in Kine Kong demonstrates, 
the rapid development of electrical recording 
equipment during the last two. years has 
made obsolete many deviees previously” used 


fects instruments have been discarded dur- 
jing the last year. 


‘OME mechanically-produced noises sound 
‘more like the zenuine sound than the orig- 
final ie One of these is wind, Another 1s 
‘thunder, Thunder isso expensive to record, #0 
many takes being required at different times 
‘and locations to record one peal successfully, 
that most of the thunder you hear i synthetic, 
But the majority of animal sounds you hear 
are natur iF recording is made poss 
throuzh use of an immense electric ear, a5 
large as a door, which picks up distant sotinds 
and concentrates them at a small microphone 
placed in the center. This giant mike is able 
to hear hoof-beats before they become audible 
{the human ear, record them as their volume 
builds up and permit them to fade naturally 
into the distance as the horse canters by. 
‘Frequently natural noises are mixed, several 
sound. tracks being run simultaneously in 
forder to re-record them on a single track, 
With these, many tricks may be played, such 
as running one backward, another forward at 
dn accelerated speed, or lowering the tone an 
fctave. Some of the results would chill your 
backbone were you to hear them ‘at night. 
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HOME GLOW LAMPS 
TURN NIGHT INTO DAY 


to 15,00 volts required until recently for all 
neon tubes would be impractical and even 
dangerous in the home. ‘The new lamps must 
it standard sockets and work {rom conven 
tional outlets, since most householders could 
not be expected to re-wire their present dwell- 
Ings oF install special fixtures.” Glow lamps 
‘must give the proper tints of Tight for the 
home.” White light, most dificult of all to 
obtain in a glow lamp, must be available, 


PORTS began trickling in from various 
parts of the country, not long axo, that 
engineers were conquering. these” problems 
‘Experimenters in a Seattle, Wash, labora 
tory announced they had been able to” ob- 
tain a soft, white ight from a glow lamp of 
special construction, containing carbon diox- 
fide gas and operating successfully on house 
hold voltages. ‘They built a crude model of a 
table lamp using the new light; its Turinous 
source was a double row of tubular fingers, 
extending like the teeth of a rake from a palt 
fo main tubes. 

Meanwhile engineers in the research Tabo- 
ratories of the General Electric Company were 
eveloping a glow lamp that employed the 
luminescence of hot sodium vapor with amaz- 
Ing efficiency. The brillant yellow color of 
this lamp is unsuited for reading’ or similar 
purposes inthe home, but it promises an 
abundance of cheap light wherever color is 
hot important, When ‘a one-mile test strip 
of a motor highway in Holland was recently 
lit with daylight brillance by similar lamps 
of European manufacture, motorists turned 
fff their headlights unasked and found that 
they could speed at a mile-a-minute rate in 
safety and comfort. 

Tt remained for a young electrical engineer 
of Berlin, Germany, Dr, Hans Joachien Span- 
her, to create a household glow limp of such 
Compact and simple construction that it may 
tbe manufactured at an estimated cost of only 
three times as much as an incandescent bulb, 
‘The initial cost is no drawback, for the new 
tube is said to give three times as much light 
as an ordinary bulb of similar wattage. This 
‘was the lamp demonsteated in New York 
the other day’ by the inventor's brother, Dr, 
Gerhard Spanner, research chemist of the Co- 
Wumbia’ University Medical Center. 

‘The candle-shaped bulb works on house~ 
hold voltages and will emit light of any desied 
color. White light is obtained from a single 
tube by. a mixture of mercury, cadmium, 
inc and sodium vapors in. a proportion 
Worked out by the inventor. The lamp may 
also be designed to emit ultra-violet rays 
ONE {te terhaial problems of construc 

ing a glow lamp for low voltage—the 
dlificulty of making it self-starting or able 
to light itself without an initial application 
of high-voltage current—is ingeniously. met 
by the new lamp's special design. Although the 
main part of the current flows between widely 
Separated electrodes at top and bottom, at 
Ausliary dlectrode is embedded im the glast 
Wall near the top. It serves to ionize or acti- 
‘vate a small quantity of argon gas within the 
tbe, which has the property of glowing read 

“Phe argon gas acts as a self-starter, exct- 
if the other vapors in the tube and prepar- 
Jing a'path for the current to flow between 
the main electrodes. To keep the lamp {rom 
‘drawing too much current, of “running away,” 
as electrical men say, a small device known 
a choke coil is built into the serew base. 

‘Whether the glow lamp of commerce will 
take this or some other form when it makes 

bow to the public will be decided by the 
relative success of the independent experi= 
renters now at sor, 
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| rhis Free Book Shows How 
YOUR idea for a practical article oF 

‘an improvement upon an old one 
should be patented NOW, Frequently 
many of the thousands of applications 
filed in the U. S. Patent Office each year 
are for the same or almost the same 
‘dea, In such a case, the burden of 
[proof rests with the ‘last application 
filed. Sometimes a delay of even a few 
days in filing the application means the 
total loss of the patent. Lose NO 
TIME. 


The entire time of my large and expe 
enced organization is devoted exclusiv 
ly to patent and trade-mark cases, We 
| know the rules and requirements of the 
Patent Office. We understand the tech+ 
nicalities of Patent Law. We can pro- 
‘ceed in the quickest and safest ways in 
preparing an application for a patent 
covering your idea. 

‘The book shown here con- 
aims valuable information 
that every fnventor should 
Know. Tt tells you just how 
to go about obtaining a 
patent for your idea. With 
the booklet T will send y 

| my “Record of Invention’ 
Torm. on which you may 
sketch your idea and estab- 
Tih its date before a witness 
If a dispute arises this will 
be valuable to vou. Send U 
coupon TODAY! You wi 


Onrequest Twill tend you 
FREE a copy of my"Ree- 
ford of Tnvention™ blank, 
On this blank you “can 
Sieh and descrlbe 


essed in such manner that 
it may be of value to you 
| as'evdence, Send. coupon 
how and receive this form 
together with my free book. 


CLARENCE A. O'BRIEN 


REGISTERED PATENT ATTORNEY 


WASHINGTON, D.C. 


‘and full information regard: 
ing costs 


Strict Secrecy 
Preserved 
All communica 
sketches, ele, are held i 
strictest confidence and pro- 
tected by steel Biles. Your 
‘ea will be tn trustworthy 
hhands. T have the highest 
references. It is probable 
that T can help you. Send 
the Coupon AT ONCE, 


Personal Service 


‘Your case will be handled 
by a specialist selected for 
Knowledge and experience 


Clarence A. O'Brien 
Registered Patent Attorney 
(85-W Adame Building, Warkington, D. C. 
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SWIFT MOTOR TRUCKS PUT AMERICAN 
CIRCUS BACK ON ROADS 


Cos 


‘everything is torn down and packed, all hinds 
igo to sleep in bungalow cars equipped with 
Eivatorics, clothes presses, and radios, or in 
private tents if they prefer them to house cars 

T know from experience that sleeping on 
‘the lot is much more restful than in Pullmans 
‘where two in a berth and two berths high is 
the trouper rule, except for stars or executives 
Thave trudged many weary miles through 
dark, strange streets hunting the train after 
the night show and have fost many an hour 
‘of sleep looking for my Pullman in railroad 
Yards, Last season a truck cireus made my 
Simmer home town in Connecticut. After the 
hight show some of the band boss. dropped 
into sce me. When we reached the fot an hour 
later all lights were out and all the troupers 
were askep. 


PEARLY in the morning for a hearty 
‘cook-house break ast all bands are awa 

soon alter daylight in their modern: circus 
Giravan, AI hands includes the riding cee 
phate, ‘horses, and_ ponies. At the rear of 
this cclortl proceaion f the service ear. It 
2 car is alle i fad ke hurvied tothe meat 
Stand by the service ear, which then returns 
tnd tepals the salle 

‘Most of these motorieed cicuses moxe as 
rapidly 8 rallroadshows. The 
Fiton."Theee ‘Ring. Wild. Animal Circus, 1 
‘example, opened last seas 
prt 26 nod 21; show 
BAL 33. and. 39) and’ puched 

on, Obio, May 9 and Canton, Obio, May 
10, Dis Citeus opened at Tesazkana, Tex, 

il 16; exhibited. at Lite Rock, Ark. 3 
‘days later, and at Memphis, Tenn, 
21. Barnett Brox. Circus toured North 
lin, Tennewee, and ‘Kentucky during April 
and was in Todlana and Ohio the first hal of 
May’ "Our good roads program has helped 
{ruck showmen solve ther transportation 


publications and information for the United 
States Bureau of Public Roads, the mileage 
fof hard surfaced roads in this country is now 
In excess of 407.300 miles 

‘Although a few states have recently enacted 
laws which ‘require motor trucks and pas 
senger cars to take out local state licenses 
‘then entering these states, more than thirty 
sates grant full reciprocity: while other states 
hhave act a time limit within which circates 
‘an exhibit without taking Out Tocal licenses 
for their motorized equipment 


trucks almost prohibitive. This state has also 
fixed 20000 pounds as the maximum gross 
Joad weight of any’ vehicle on four wheels; 
cight fect as the maximum load with, except 
{ng for farmer tractors: twelve feet as the 
maximum height; thirty-five feet as the 
‘masimum vehicle Jenath; forty-five feet as 
the maximum leneth for truck and trailer; 
(650 pounds as the limit per inch of tire width 
concentrated on the road surface; and 18- 
‘900 potinds as the load limit on’ any’ axle 
Owners of motorized cecuses are building 
‘equipment. to meet local rezulations or are 
‘voiding states in which there are such unt: 
‘sual laws. 

‘Loss of creas exhibition causes local losses 
During three weeks in Montana, one motor- 
ized circus bousht 6.000 gallons of zxsoline, 
100 gallons of oll paid $1,800 for local licenses, 
$1,300 for local’ advertising, and $1.800 for 
perishable food. Thus you see it is not all 
profit in the circus business but vast sums of 
tones ace let Behind in the various towns, 


wed from pase 31) 


as the show moves on to the next lot. 

‘Motorized ‘circus owners are shrewd and 
thrifty’ managers. They have worked oUt 
many" ways of saving time and money. For 
example, they cover their wild animal cages 
with canvas tarpaulins during their journeys 
from town to town. Once on the lot these 
tarpaulins are dropped, andthe cages are 
‘open for towners' Inspection during the grand 
free. street. parade 

"Also for the parade, the sides of many 
Dazuaze trucks disappear and gaily spangled 
circus men and women appear on red and 


fold. floats, all in accordance with circus 
tradition, "As for the horse and pony trucks, 
when they teach the lot the tail-board. is 


‘eopped, and down this ganeplank come the 
animals, much as they used to come out of 
rallroad stock ears, 


FOTORIZED circus owners have dis- 

‘played acumen in saving money former 
ly spent in. biling wars and other kinds of 
expensive and useless opposition, In the ok- 
fn age of railroad circuses, advertising Wars 
‘were annually popular. Opposition paper was 


Covered by’ civil hillposting gangs who olten 
resorted to Bist sone, When John | 
Kinaling became the overlord of railroad clr- 


‘cues, billposting fights were no longer nec- 
‘esary. His shows are routed to avoid com- 
Peting’ with each other, 

Troup 


nl circusing bee 
coupe hissing In the moder manner 
‘ut heart all Coupers are gypsies. Drive 
increas trucks or passenger cars is jst 
te part of happy” day. They” make 8 
fame of watching forthe cick, arrows nd 
Gther ‘marks chalked on roadside. telephone 
poles and post to guide thr caravan from 
and to stand—for the road is ral, that 
istmarked, with chalk these day 

“This eypsving in the modern manner is 
high adventure. for Tost rouping_ people, 
‘Thoueh an all niaht pack up jump. some: 
times tear and emir a ees 

ompany. must catch up with ee sep b 
"these inconveniences 


Big circuses must always travel by” ral 
Whole ‘Heets of trucks could not transport 
them. Yet John Ringling has only four of 
his amusement institutions on the ‘alle this 
vear—the Ringling Bros. and Barnum & Bi 
Tey, which moves a bundred miles oF more 
‘each ‘ht on its ninety steel ears seventy OF 
teighty: feet in Jensth; the Hagenbeck-Wal- 
lace, on thirty-five ears. and the Al G, Barnes 
and’ Sells-Floto ‘on thirty cars, each, This 
Arrangement leaves more roam, more towne 
ff good size, for the modern, moterized cit= 


E ever increasing number of these Twen= 

tieth Century circuses play over familiar 
routes to familia audiences in towns and 
ties of from 300 to 15,000 population. Pri- | 
marily. they serve rural communities, hence 
they: become family affairs Tor ‘professional 
as well as townpeople. During many years 
prior to her recent demise, Mollie Bailey's 
Circus made the same towns in Texas and 
‘annually eathered pasing patronage by mere- 
{announcing in. post offices and stores that 
“Aunt Mollie's Coming." 

‘Thanks to the advent of automobiles, mo- 
tor trucks, and trailers, the crcus, which had 
ite beginning in America under the patronage 
‘of President Georue Washineton and has been 
Selighting American children of all ages for 
theo centuries, has come back to the country 
road of our fathers and is annually bright- 
‘ning the lives of townfolk and villagers 
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COLLOID EXPERIMENTS 
FOR HOME CHEMIST 


(Continued jrom pase s7) 


‘When the selatin has set, pour some silver 
nitrate solution on top of the gel, In several 
days beautiful stripes of color. will appear, 
‘These colors are formed by the silver dichro- 
mate that is precipitated, 

Tn a similar way, blocks of dichromated- 
selatin placed in a solution of silver nitrate 
for several days and then sliced will be found 
to be banded in colors 

Avstrange characteristic of all 
both ‘true and colloidal, makes 
novel experiment that can be perfot 
simple’ homemade apparatus. When a su 
Stance like sugar is placed in water, it a 
tributes itself through the liquid by ‘what is 
Known’ as its solution or otmotic. pressure. 

All that is required to ‘demonstrate the 
osmotic presure of a solution is an olive 
bottle with its bottom removed, a sheet of 
cellophane, and a length of glass tubing 
Wwith a rubber or cork stopper, 


PEACE the square of cslophane across the 
‘open bottom of the olive botue and fasten 
iim place ke n drum head with rubber bands 
fr string, Several coats of shellac or spar 
varnish along the edges will serve to make 
the cellophane membrane air tht. 
il the bottle with a strong solution 
sugar in water, ft the stopper having. the 
fxtending through it into the neck 
and place the bottle ia a CoM 
tainer of water 
Aiter some time it will be noticed that the 
solution in the bottle Is rising in the over= 
How tube, Sometimes the solution will rise 
fas much as a hall inch an hour and, if the 
lass tube fs not too long, it will eventually 
overflow. from’ the top. 
‘Obviously, some force bs at work which 
‘the volume of the sugar solution 
it up the overflow pipe. This 
force is the solution or cimotie pressure 
Tt sa happens that the membéane.of cel 
Jophane over the bottom of the bottle tends 
toralworb water from the sugar solution and 
‘ako from the outside body of water, How 
ever, the sugar dissolved in the sur solution 
prevents any great amount of water from 
passing outward through the membrane. ‘The 
Dutside water, on the other hand, cont 
fo dissolved substance, and fs ie 
‘membrane without much diliculty 
‘water leaves the outer vessel oF 
tainer and enters the olive bottle, decreas 
the concentration of the sugar solution a 
Increasing ite volume 
‘experiment, the exchange will always 
be from the dilute to the more concentrated 
ion, Although colloide tend to show this 
fame characteristic they do so in a very small 
degree as compared with true solutions 


JSMOSIS fs responsible for the formation 
‘of the masic chemical garden described 

ly "32, p. 61). As each 
opped into the water 
32 membrane-tike pre= 


solution it 
pitate about itself, "The water in the water 
fltss solution passes throush these silicate 
membranes and dilutes and. swells up the 
chemical remaining inside. This continues 
‘an equilibrium of pressure is obtained, 
"This peculiar growth, due to the sweline 
fof a chemical, can be studied closely by al 
fs rong potassium ferro- 
to fall into a beaker of weak 
‘copper sulphate solution. ‘The globular drop 
‘becomes coated with a brown akin 
"The coating forms 2 membrane and due to 
csmosis the drop tradually swells up in size 
Ifthe copper sulphate is not too Weak, the 
drop ‘wil ree slowly and then sink. A similar 
srowth is obtained by squirting ferrocyanide 
olution into copper sulphate solution 
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DOWN A ROPE INSIDE A VOLCANO 


(Continued 
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SOME tine later: accompanied by my rend 
‘Paul Muster, { had another thriling ad 
‘venture on the fank of this same volcano, 

‘On one side is a slope, a gieantic inclined 

lane of cinders more than hal a mile wide, 

own as the *Seara del Fuoco.” Down it 
rocks and slaz and enormous Blocks of lava, 
roll and bound toward the sea. 

‘Xo one approaches this slope. Ships that 
circle the island Keep at a safe distance. 

Nevertherless, Muster and I prepared to make 
he ascent with motion plete camera For 
the purpose ‘prepared two sults of 
sheet-steel armor. ‘They would not, of course, 
protect us {rom the great blocks of lava, but 
they: would shield us from the small focks 
‘which often fell in showers. 

We besam the climb. Alter hours of pain- 
ful effort, we reached a spot where we Could 
Set up our cameras to take pictures of the 
oeks being hurled from the fery crater. 

With our films exhausted, we prepared {0 
descend the slope again. An isamense block 


LEARN THE STARS WITH AN UMBRELLA 
Continued trom page 39) 


you ean do with your star-marked umbrella, 

"Turn the umbrella top downward, below 
the table top, holding the rod at the same 
slant, Look downward along the tod. You 
are now viewing the southern half of the sky, 
‘with the South Pole of the heavens at its 

Note the famous, group called. the 
‘Cross: the southern polestar is a 
small one, called Sizma Octantis. 

‘Now rotate the handle of the umbeella in 
the same direction you did before, from the 
teastern horizon of the table over toward 
the westera, and watch the stars inside the 
umbrella, You will be surprised to see that 
the southern stars travel around their pole 
with the hands of a watch instead of azainst 
it. Tn other words, the stars around the south- 


principal stars around the North Pole, which 
"HIS series of articles will give you 


381 Fourth Avenue, New York City, 


STORM CARRIES GOLD 


"OLD and silver fell from the clouds re- 

‘ently in Los Angeles, Calif. A wind 
storm, sweeping in from the desert, deposited 
‘more than 2 million tons of dust on the city, 


new and highly illuminating idea of astronomy. The 
‘author, who has written two decidedly sucerssful books on the subject, will give you 
‘practical suggestions for star study that can be cerried out with homemade tools put together 
‘sith odds and ends and not requiring heavy outlay for telescopes or other equipment. Doubtless 
the article this month will inspire many readers t0 
{riendly competition, Porcian Scresce Most sill give a prize of ten dollars for the best 
‘Mar trail picture sent to the editor of the Department of Astronomy, 
7 before April 30, 1933. 


of lava set deep in the cinders, some distance 
from the top, gave us temporary shelter. 
Then Muster observed a black Fock, fifty 
feet away, that interested him, 


EAVING our shelter, he Tay flat on his 
‘stomach and wrizgled. toward. the im- 
mene cinder. As Twas watching his slow 
Advance, admiring his courage, I heard. @ 
treat clamor rising from the edie of the sa, 
T'swune about. Our friends at the foot of the 
mountain were crying with terror and motion- 
ing toward the crater. I looked ‘up Just In 
Hime to sce a glzantic rock detach itself, 
scribe an immense are through the air 
strike the’ ciners, throwing them up tik a8 
‘explosion, junce again into. the al. 
‘orrified, Psave it was headed straight for us. 
Te fell again and again, ‘Then, with an in- 
fernal sound, it roared forty feet over our 
heads. The rash of air threw us down, 

‘Hardly had we time to take breath when 
‘new trouble assailed us. ‘Stirred by the suc~ 
fessive shocks, the bed of cinders, shag, and 
Sones covering the flank of the voleano was 
beginning to move. Great masses detached 
themselves, came sliding toward us, 

‘Without consulting, Muster and T instant 
arrived at the same idea. With a sing 
motion, we divested ourselves of our armor, 
‘hich ‘we allowed to roll down the slope, 
‘Then’ abandoning ouncelves’ tothe laws of 
ravity, wwe followed in thelr wake, 

How’ long that helter-skelter, breakneck 
slide contioued donot know. By. some | 
miracle we neither broke gur backs nor frac= 
tured our skulls, ‘Torn by jasted cinders 
and covered with blood, we reached. the 
foot of the voleano. Here our friends took 
tus in hand, dremed our wounds, and con- 
eratulated ts upon our escape, 


you have put down as white dots on your 
Umbrella. 

YYou ave of coune recognized the star 
sxoup af seven which i the bit dipper. You 
probably Know that a line through the two 
pointers in the side of the dyer away from 
the handle points out the polestar. The group 
fe ormin orang A oe WE ot 
‘opposite, acros the pole from the dippe,, 
the consitlaton a 
1 Nam ine eM ange tote ne 
throw ners and the plea. At oe 
tnd of the ine are two star; at the othe, 
fone. The single star, as we have ead seen, 
{Veen The two opposite are in the constl- 
Tition Auriga, or the Charioter. The brighter 
st the two shown aaa te Capa 

“The ext article will show you am dnterest: 
fing way to use thee star around the pole 
{in tling the time at any seaton of the Yea, 
‘within a few minutes of wateh accuracy, 


take star tral photos and to encourage a 


care of this magazine, 


the City Engineer's ofce estimated from sam- 
taken, A veteran assayer of the city, John, 
inn, swept up some of the dust and 
tested. it in his. laboratory. His laboratory 
tet showed inate particles of gold and 
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CHOOSE SPARK PLUGS 
TO FIT YOUR CAR 
Continued from pase 64, 


ot for sure by taking them to a good service 
Station,” said Gus, “Or you ean check them 
| for shor ireuts yoursct if you want to 
| Hun'your motor and then short-circuit each 
plus in ten with a screw driver oF & harmer 
head, Ht cutting out a plug doesat make the 
motor run slower, you can bet there's some~ 
thing wrons. with that plug. When 2 g00d 
plug is shorted, the motor will sow down.” 
“Why” ot unscrew the ple and rest it 
fon the eylinder head?” Joe asked. "You ean 
Se it spark then, and dont have to rely'om 
sour ear 
if it did spark, that woulda’ prove 
much,” declared Gus. "Just because a plu 
Sparks out in the alr is no guarantee that 
TRit work inside a cylinder” You've sot com- 
ression inside a motor and that makes t 
Aardee forthe park to jump” 
"Well" smiled Hardy, “I gues the biggest 
trouble I have with, spark plugs. taking 
them out without skinning ‘my knocks.” 


HEY come out ease sometimes if you 
in Oe motor to heat ups" Gus fd 
him, "The best way, thous to smear a 
ite graphite tren on the’ threads wee 
Sow screw them in. Never screw in new pss 
‘when the motor b hot. ‘The head cools and 
Contacts lke a vise around the co hss 
‘Well that's about ail there isto the spark 
psa’ story.” finshed Gus with a. ern, "bat 
| out ome’ into the op with me 


| show’ you a few other thing 
| your ear while you're about it 
i led the way to the back of the repair 

shop and the two men followed hi. 
ay, that Tooks great!” Hardy exclaimed 
lifted the hood on a vnall roadster 


sought of doing that 
did Sou use?” 
“Regular motor paint,” replied Gus. “You 
‘ean buy it at any” automobile supply 
Order houses carry it ake. 


What Kind of Pint 


n int won't lst very 
Jong, will it?” vs 
| Gia chuked. t woul, at ery Jone 
ivit'w but that black coating hap 
ems to be stove polish just smeared ito 


And rubbed it 

“By the way," he added, digeing into the 
back pocket of his overalie and producing 
a welkthumbed notebook, “sometime azo 1 
Saw a formula for motor’ paint and 1 think 
Tinade a note of it 

"Yep, here itis. Take eight ounces of white 
Jead in il and mix it with six ounces of boiled 
linseed, two ounces of turpentine, and a hall 
fan ounce of lamp black. That'll give you 
fenough gray paint for six eylinders” 


STS.THERE much to this busines of chaos 
‘ng spark plugs to suit a motor?” Joc 
| asked after Hardy had gone. 
ST say there is," asserted Gus positively 
‘Two eats ean be the same when they Teave 
the factory but if one ie bought by y0% 
| salesman and the other by an oll maid. those 
| two cars will be as different as day and night 
after a year. 

“The salesman, probably, will be a speed 
demon and. most likely hive trouble with 
‘overheating and pre-iition, The woraan will 
tise the car for shopping and shell probably 
have trouble with fouled. spark plues. The 
Fight kind of spark plug will help each motor. 

‘More than that, the day's coming preety 
soon when we'll befitting @ diferent type of 
plug to each cylinder. Instead of giving a 
| man six or eight plugs all alike, well test 

his eat and put in the kind of plu the motor 
actually needs, with no guesswork at 
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Starch and protein cells from an ancient 
species of wheat called emmer, as well as 
east cells and fungus spores. This was the 
first indication that emmer which, together 


barley, was used by the ancient brew- 
ers of Exypt and Mesopotamia, also served 
the medieval Germans in making beer. 


‘HE horn that had been used for mead, 

‘drink made of fermented honey, yielded 
many pollen grains of flower specie’ visited 
bi bees and even a bee's wongue. In the fer~ 
‘mentation of mead, a wild yeast found in 
Mowers was used, and ces of this yeast were 
abundant in the scrapings from ‘the mead 
horn, ‘The steins were the horns of Euro- 

i bison, now almost extinct, but abundant 
in Germany’ in the Middle Ases 

Using the microscope, the spectroscope, 
the magnet, and other scientifie parapbernati, 
Including crucibles and retorts, Professor Rl 
W.. Wood, ‘metallureist of Johns. Hopkins 
University, after years of sty” and experi- 
ment, sieceeded the other day” in. penctrat- 
ing’ the 3.000-year-old secret. of the famous 
purple gold found in the tomb of King Tut- 

amen of Exypt, and in reproducing 
the alloy: in his Baltimore laboratory. 

‘Archeologists were bailled when, ten years 
ago, there was found in King Tut's tomb a 
collection of gold head-dress ornaments, se 
‘Quins and buttons covered. with a rose-pur- 

lish film, full of curious small bubbles. 
Eeypltocts belived that the dcsloration 

¢ ages had produced the strange elect, 
Guher scents Were of epision they’ wee 
confronted with a lost art of the ancient gold 
smith, Professor Wood proved that the lat 
ter theory ‘was correct, and that the old 
Fayptian eles tl produced the 
HG ty ‘alae snail quate of hon 
and yellow arsenic with the gokl, heating the 
‘mixture and hammering Ic into shape. 

‘This Is the way tn which he did i: 

After some of King Tut's trinkets had been 
vent to Hie for ani, be Tou be ened 
remove the purple film by rubbing it’ wit 
‘wet, fingernail polish 

sce bits of the polish under his mont 
powerful miscroscope, Wood failed to find 
fold In it, but a spectroscope revealed that 
Weontained both gold and tron. He held a 
magnet near the polish, and it flew from. his 
hands and, adhering. ‘to the magnet, con 
firmed the fact that It had iron in it, 

Wood ‘then examined the ‘old. surface 
from which he had removed the fen. and 
found ‘crystals. whose microscopic structure 
Indicated’ the gold had been heated almost 
red-hot and hammered, These clues enabled 
him to reproduce the purple 
aan alloy” of gold and iron. But 
fot, though dential in color to that om Kg 
‘Tuts knicknacks, had no bubbles in 


AGAIN be applied the spectroscope to the 
ancient film, This time he found traces of 
farenic in it. He remembered that the tombs 
Of the Egyptian kings were decorated ‘with 
forpiment, this is arsenic trisulphide, or yel- 
Tow arsenic, and sent to Exypt for some opi 
ment from’ King Tut's tomb. He mixed the 
‘rpiment with a heated mixture of gold and 


inologist, constantly appeals. to experts 
‘ther scientific Belds far assistance ta solving 
the riddles of the past. Beeause the Exyptola- 
fst who, not long azo, unearthed a human jaw 
ff about 7.500 ac, submitted his find to a 
dental surscon, we now know that the Ezyp- 
Hans of almost 4,800 years ago bad made 
famazing advances in dental surgery. The jaw 
‘owed! clear indications ofa successful opera 
Yon on an abscess beneath the lower right Hest 


molar! 
Dr. Bernhard Wold Weinberzer, of New 


m2 


(Continued from 


York City, the dental surgeon in question, 
told the meeting of the American Associa~ 
tion for the Advancement of Science in At~ 
lantic City last December that not only the 
ancient Egyptians but the Greeks, the Ko- 
imams the Phoenicians and partially the 
Etruscans, between 4,600 and 1,000 sc, had 


had a thorough grasp of dental mechanics. 


POSSIBLY the sreatest dentists of al ime, 
fe: Weinbert dear tothe sonat 
ten of ir autience wee the Seath Ae 
{ae Todans of about S20 ane Nataly ed 
they underand the technic of he Inlay 
biedared by: meciew deste os ool 
2s oor for which they sed wld, ture, 
td ee, bot they alone Snob the an 
Gens new how to preserve tech tnd ow 
isTplae and Pascal thew "ana oe 
Pletely Jost to dental science. 

Tes in deciphering ncn manus 
ant! iverson bist sine ses 
ts thatthe atchesiope! uh ced 
“panto show bis retest i and Sngty 
dear spon twat fad of ect 
owls a wat Expert of te Slo 
Sn" Mecon stat is Sew Yor 
ple, recently translated a single Tain ene 
{csi coeatgmowty of abbreviate 
toa ag little story of considerable hu: 
tan pa Te an ered 

Mell marble box read a airs 

"Eas Go Beane 

Te Nos the tropeitan pers 
tram he ert 

“rhe bes of ela, ter Known a Caio 
Fable, feed man st rand tn, Cas 

"They Anew that the Iter Lb the sm. 
bol Yat a ocd mans the cata 9 
Verve he abrevison fr Swot. Sok 


Electricity Finds Treasure 


ARCHEOLOGISTS are now wing elec 

tricdevices capable} detecting mnder- 

ground metal, in order to discover buried 

‘reasure. This photo shots one of the lat- 

eat t3pes thet works somewhat like a 
radio direction fuder. 


stems that the slave Felix had been presented 
‘with his freedom and the family name to boot, 
Hee became almost a member of the family, 
Dut not quite, for when be died his ashes were 
not ‘considered worthy of being ed 
in the family columbarium (pigeon holes), 
‘but were placed in a separate marble box on 
‘which his name was inscribed. 


Tite of the reversed. canital “C" to 
Indicate a woman, has an interesting his- 
tory af ite own, Originally, Ht was a “Gy” the 
Inia of "Gai the mos common wotmans 
ancient "Rome, Later, this Was 
Shansed to."Cala” and the symbol, accord 
ingly, beeame °C." In Rome, a woman often 
was referred. to as “a Cain” just as, in. oUF 
‘modern slaru, she is sometimes called "a 
jane.” In Latin, however, there was nothing 
ough or disrespectful about the term, for In 
{the werding ceremans, the bride would say : 
fou will be my Caius; T your Cain.” 
‘Neither chemistry, microscopy, metallur 
nor the arts of the restorer are of much 
to the archeological detective unless he pos- 
Ssesees the qualities without Which no sleuth 
fam hope to solve a mystery-—native ingenu- 
ity’ and common sense 
‘A'story:a noted archeologis recently: told 
ime sirikinaly illstrates the mental proceses 
ff the men throush whose detective work 
the past Is recaptured. 
fot lon ako, a party of tourists inspected. 
the excavation of an tackat town ste in 
Exypt Aside {yom the battered wall, built 
‘of sun-dried bricks, there was nothin that 
sreatly interested the wstors, One of the party. 
‘olced the zeneral disappointment, 
‘its that all?” he ask 
This quotion ruled the archealri 
the replied, "it ion you learn 
to tot a leds Diet If you ean are a toe 
minutes Twill prove to you. that some of 
thewe bricks can ‘ella fascinating story.” 


PON a few words in Arabic (rom the ar= 
heologs, ane of his native workmen 
zathered up about a score of the bricks and 
Started of with them ata teat. Then the vise 
iors were invited to follow the scientist to a 
Dlce about a quarter-mile distant, where the 
ative hod spread the bricks uion the men 
One morning, about 4.000 years ato." the 

acchealoist told his guests, troup of 
borers were working. om this spot, molding 
Srl of md ad sreading thom Gt a dy 
{in the sun. AL oom they sit 
clown to ea One of the ten find not taken 
histanch tothe Job ina basket like the others, 
Ie vas browsht to him by bis little daughter, 
ale of six oF seven, eho came to the Brick 
Sard falowed by bee pet gaseie, As abe en 
‘ere withthe animal’ doe bounded at the 
sazelle. which jumped out among the newly 
tolled brieks and then stopped. short ‘The 
ft the litle eit 


Fit, the archeologist showed him two 
brick molds, found in that very spot the day 
before, showing they actually stood in an 
ancient brickyard. The bricks ftted the molds 
He Sake the wophcn to turn the bres Be 
had spread on the ground. Imprinted upon 
them were three traces of the bare feet of a 
Small kirl—one shallow track of a speeding 
{oot and two deeper tracks indicating. she 
hhad been straining at something. Then, there 
‘were the four tracks of a standing galle, 
And just behind those were the two. tracks 
of a dow’s hindfeet, showing his forefeet were 
fon the gazell’s back, Even that was not al, 
‘To the left, on another brick, was one track 
of the right hindtoot of the same dog, but 
Yurned ‘at risht angles to the other two— 
proving the animal had been chased away. 
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